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ANTHROPOLOGY
1.
POTTERY FROM THE SCHMEIZER SITE, 13DM101, DES MOINES COUNTY,
IOWA. Joseph A. Tiffany, North Liberty.
This paper presents a typology for Oneota pottery from the Schmeizer
village site near Burlington, Iowa. The Schmeizer pottery types
form the basis for a comparative study of similar Oneota pottery in
southeastern Iowa. Taxonomic considerations on temporal placement
and generic relationships of the Schmeizer site with other Oneota
sites in Iowa is also discussed.

2.

VENUS AND THE MAYAN 260-DAY CALENDAR
Robert Harberts, Iowa City

The 260-day Maya sacred almanac has been recognized as the
Core of Maya calendrics yet the choice of a 260-day period
has remained an enigma.
Changes in the elongation of Venus
produces a 260-day pattern that coincides with an interval
between the first visibility of Venus as the evening star
and the first appearance of Venus as the morning star.
Aboriginal interest in the synodic behavior of Venus makes
this phenomenon an important factor in the selection of a
260-day period,

3.
EVOLUTION OF CULTURE IN THE SERENGETI REGION, TANZANIA.
John R.F. Bower, Ames .
In July and August, 1977, a program of archaeological survey and
excavation was initiated in the Serengeti National Park, Tanzania.
The program was aimed at determining the culture history of the
Park and investigating relationships between culture and the
environment in prehistoric times. Four major "ecozones" were
delineated, and fifteen transects, divided more or less equally
among the ecozones, were surveyed. Test excavations were conducted in contrasting environments. Preliminary results of the
study suggest a close relationship between the distribution of
stone tool industries and floral communities.
4.
SETTLEMENT BEHAVIOR AND CULTURE
Jean H. Dahlberg, Ames
This paper is a discussion of human settlement patterns as
determined by the interaction of environmental, social, economic, and ideological factors, as well as change through
time.
The domed dwellings of the Zulu of South Africa, the
town of Ganvie, Dahomey, and the tents of the Tekna of Southwest Morocco, are examined in view of the causative forces
of settlement behavior among these cultures . It is maintained
that settlement patterning is the result of the dynamic interplay of the factors mentioned above , in which the dominance
of one is determined by its importance in the value system of
a particular culture group.
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5.
SETTLEMENT PATTERNING AS A CONSEQUENCE OF ADAPTIVE STRATEGY.
Kathryn Marley, Ames.
Published studies of specific African groups were examined to
identify the relationship between settlement pattern and adaptive
strategy. Groups studied included the Toffinou of Ganvie Dahomey·
the Zulu of South Africa; and the Tekna of Morocco . Inte;esting '
similarities were found in the adaptive behavior of these groups.
While environmental and social factors both contribute to the form
of a settlement, it appears that in pre-industrial societies ecological factors are of primary importance.

THE ORIGIN, EVOLUTION AND SIGNIFICANCE OF HANDEDNESS WITH RE6.
GARD TO CEREBRAL DOMINANCE. Duane C. Anderson, Iowa City.
This paper applies a simple Medelian model to the problem of the origin, evolution and significance of handedness. The lower primate
condition is considered first, demonstrating that primates do possess handedness tendencies, though in frequencies quite different
from those observed in man. Genetic factors involved in the emergence of dominance of the right hand in human populations are considered, as are the different functions of the cerebral hemispheres
which necessitated lateralization in the first place. The model is
used as an integrative device to explain contradictory statements
in the literature involving clinical, experimental and observational
evidence regarding such things as reading disabilities, recovery
from lesions and speech and language disorders . Advantages and disadvantages of different gerotypes are discussed and evaluated re:
their evolutionary significance. Some complications are discussed
indicating that a polyfactorial model should be developed to replace
the monofactorial model utilized in this study. In conclusion,
various methods of testing handedness are discussed with particular
attention being paid to their application on various levels of
inquiry.

7. "EITHER HE'S DEAD OR MY WATCH STOPPED": THE SOCIAL OBLIGATIONS
OF ARCHAEOLOGISTS. Larry J. Zimmerman, Vermillion, South Dakota.
To_the general public archaeology remains a trivial discipline in
spite o: ~l~a~ by professionals to inform the public of society's
responsibil~tie s for preserving cultural heritage. These pleas are
bou~d to failure because archaeologists have generally abdicated
their own responsibilitie s in making archaeological knowledge generally ~ccessible and useful for the solution of social problems .
Increasing bureaucratizat ion of archaeology will continue to erode
our position unless the discipline stops concentrating on dead
peoples and begins to focus on the problems of the living.
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8.

The Ro le o f Ag ri c ultural Decision Maki n in Ag ri c ultur a l
Development
Nicola Tann enbaum, I owa City
Most agricultura l development programs focus on the technic a l
a spects of devel opment . New technology--ranging fro m the
i ntroduction of new varieties of crops and fertilizers to tractors,
i s being introduced with little kn owledge of how a farmer makes
ba sic production decisions and the possible effects these new items
will h a ve on that process. This paper argues that H the underst andin g of this decision process is essential for the success of
development programs .

9 . The relocated community as a po int o f articulation between
s tate and non- state s ystems : the case of Ra e-Edzo , N.W.T. , Canada .
J , R. Seeger , Universit y of Iowa .
Anthropological research concerned with the articulation of state
and non-state systems has generally focused on the effe c t of this
contact situation on the microarea of the non- state system. This
focus can impede the discussion of the process of interaction
between states and microareas. The relocated community, which
is a creation of the st a te system , is a single incident where
the various interactions of state and non-state systems are visible .
Research on relocated communities can unviil this processual
this processual development . The relocated community of Rae- Edzo
i n the Canadian Northwest Territories exemplifies the patterns
o f articulation between the Canadian state and subarctic Indians .

10.
ETHICAL PROBLEMS OF PARTICIPANT OBSERVATION OF
DEVIANT SUBCULTURES . Michael E. Tyler
Examines the above stated ethical problems , focusing in
this instance on the heroin addict subculture. This
topic is proceeded by a review/critique of various stud ies that examine deviant subcultures i . e . Michael Agar's
" Ripping and Running " . Then a "punative model" is presented which currently justifies covert contact with
deviant subcultures by various law enforcement agencies
in our society . This is contrasted with a proposed
" reeducative model" to justify contact with these deviant subcultures by the academic sphere of our society .
This model is then applied in partial defense of Laud
Humphreys ' "Tearoom Trade" and other similar studies .
Through an awareness of these two models and their application , as well as proposed constraints and safeguards to protect both researcher and subject, a direction toward the resolution of these ethical problems ,
on the professional if not the individual level , is
given.
4

11.
TH E VI SI ONARY EXPERIENCE AMONG th e SPIRI TUAL BAPTIS TS .
Alfri e t a Pa rk s , I owa Ci ty .
The c onceptual sys t e m o f t he Spi r i t ual Bapt i sts consists o f symbo l s
o f kin s hip, mob ilit y , r es ide n ce , p r oc r e a t i on , d eath, and assoc i at i on
within the conte x t o f famil y . Famil y i s c h a r acte ri zed by d i ve r s i ty
o f structure (me a n ing t h a t vario u s f a mily f o rms r es ul t f rom di f f e rent p e rmutatio ns o f t hese s ymbols), and by uniformity o f s ha r e d
substance (which is the Holy Sp irit gi ve n b y God to h is c hildre n).
Shared substance (the Holy Spirit) fun c ti o n s c on cep t ua lly t o
harmonize diffe r e nc es in b e havior whil e p r o viding gro u p ide ntity .

BOTANY

1. PROGRESS REPORT ON COMPUTERIZING THE VASCULAR FLORA OF IOWA.
Lawrence J. Eilers, Cedar Falls .

The BIOBANK computerized data handling system is fully operation al .
Two new sorting and merging programs have been added to the system.
A preliminary working list of the Iowa vascular plants has been
punched and will be entered into the data bank after editing. Work
has begun on capturing specimen data from the Iowa herbaria. The
BIOBANK system was designed to handle taxonomic data in tradition al
formats and to be easily understood and used. The system can be
readily adapted to suit other needs.

2. NOTES ON CERTAIN VASCULAR PLANTS OF NORTHE RN QUEBEC, CANADA
AND THEIR SUBSTRATES. R. W. Coleman,* Fayette and S. L. 14el sh, Provo
Ac:1illea millefolium; Asrostis hyemalis, A. Derenn ans, '2· sca bra ,
t:_. sto 1oni fera, t:_. tenu, s, Al nus cri hpa, !_. rugosa, Anaph ansmargari tacea, Arabis glabra, Aralia ispida, Aster macrophyllus ,
Betula glandulosa, Bromus inermis, Cakile maritima, Cala magrosti s
canadensis, Carex aenea, f. aguatilT5:T brunne scens , f.
canescens, f. crawfordii, C. houshtonii , Carex sp., Chry santh emum
leucanthemum, Cinna latifoTia, C1rsium canadensis, Conioselinu m
chinense, Cornus stolonifera, Deschamps1a caes oitos a , Dryopteri s
austriaca, Eltmus mollis, Epilobium angustifolium, Eriophorum
chamissonis, estuca rubra, Glyceria boreali s , Hieracium praten se,
Juncus alpinus, J. brevicaudatus, J. ca stane us , Kalmia
arigus"fifolia, Lathyrus japonicus, Ieontodon autuiiinaiTs, Linaria
vulqaris, Meli lotus albus, Myrica ~ . penothera bienni s , Phleuf1!.
pratense, Plantago majo Poa alpina, ~- glaucantha, ~- palustri s ,
~- pratensis, ~- trivia i s, Pop ulus bal samifera, Potentilla
norvegica, ~- tridentata, Ranunculus sp . , Rhinanthus crista-_g_aJ..!..i_,

1,
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Ribes glandulosum, Ru~ex acetosella, Salix_<::_ . .i_. petiolaris,
Scirpus cyperinus, Scirpus sp., Senecio pseudo-arnica, ~- vulgaris,
Sisyrinchium angustifolium, Solidago canadensis, ~- macrophylla, ~multiradiata, Solidago sp., Sonchus arvensis, Thalictrum polyganum,
Trifolium agrarium, I_. hybridum, I_. pratense, Trisetum spicatum,
Vaccinium sp. , and Vicia cracca were from certain areas in Quebec.
3 . THE SYSTEMATIC RELATIONSHIPS WITHIN THE GENUS GLYCINE SUBGENUS
SOJA . Steven L. Broich* and Reid G. Palmer, Ames .
Morphological, chemical and genetic studies were carried out to determine the systematic relationships within the genus Glycine subgenus 2 ~
which contains the cultivated soybean and its nearest
wild relatives . Plant material from the USDA germplasm collecti0n
and herbarium specimens from Harvard and Kew were examined . The
studies indicate that the subgenus soja consists of one biological
species . The cultivated soybean, Glycine max (L.) Merr., is a
product of human selection from the wild species _g. soja Sieh . &
Zucc . while~ - gracil~~ Skvortz., which occupies weedy habitats, is
a product of introgression between the wild and cultivated races.
The great morphological and physiological variation now present
within the subgenus soja is the direct result of man's selection
;activ it y .

4.
INFORMATION SYSTEMS FOR USE IN STUDYING THE POPULATION STATUS
OF THREATENED AND ENDANGERED PLANTS. Paul D. Whitson and J. R.
Massey, Cedar Falls .
The preservation of thr eatened and endangered plants should be
founded upon biologically sound population information. The urgency
to efficiently acquire and evaluate comparable population data
necessitates the development of a comprehensive information and
procedural program. A model system is described which provides
organization and direction to the acquisition of specific information essential to evaluate the biological status of identified
populations . The population status is determined by the identification, substantiation and analysis of the characteristics for the
four basic life cycle stages -- r~production, dispersion, establishment and maintenance. The model consists of a series of priority
questions to direct investigations, a co mprehensive information
system of related answers, and suggested documentation and evaluation
elements. An overview of the relationships of this model to other
natural diversity preservation efforts is presented.

5.

REPRODUCTION IN CHRYSOSPLENIUM IOWENSE.

Michael Weber, Grundy

Center.
Chrysosp le_t:i_~m iowense, Rydb. an endangered pleistocene relict occurs
along the edge of the driftless area in northeastern Iowa. This endemic saxifrage occupies cold moist microclimates on north-facing
tilopes . Isolated populations of C. iowense are being studied by the
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"Species Biology" method. This method utilizes four fields of evidence from the populations life cycle: reproduction, dispersion,
establishment and maintenance. Vegetative propagation is the predominant mode of reproduction although sexual reproduction does
occur in small areas of some populations. Laboratory investigation
of representatives from four populations flowered within 3 weeks of
transplanting to a temperature gradient bar (5-17°c substrate; ambient
air 20°c). The bar was supplemented with light (12 hr 1/d; 57 microeinsteins6. Maximum numbers of flowers and seeds were produced at
the 11-12 C range. Field populations exhibited flowering within the
same substrate temperature range during the fall of 1977. The
distance of seed dispersal activated by a water drop in the laboratory
was 47 cm.

6. HOMOEOLOGOUS HETEROZYGOSITY AND RECOMBINATION IN THE HOMOSPOROUS
FERN PTERIDIUM AQUILINUM. Robert H. Chapman, Ames,
Homosporous ferns form completely homozygous zygotes in one generation of selfing. It has been postulated that in compensation for
this level of inbreeding, a genetic system has evolved which allows
homozygous genotypes to store and release genetic variability. This
genetic system is based upon homoeologous heterozygosity and recombination. Analysis of electrophoretic markers in selected families
of Pteridium aquilinum has documented both of these phenomena. The
results show that the effective heterozygosity of natural populations
of this fern is higher than that expected from the Hardy-Weinberg
distribution.

7.

THE RATE OF REVEX;EI'ATION OF NATURAL PRAIRIE FOLLOWING GRAZING.

David C. Glenn-Lewin, Ames,
A 14 ha heavily-grazed grassland and an adjacent 50 ha native
prairie in northwest Iowa were protected in 1946, The grazed area
was sampled in 1967 and 1977 to measure the rate of redevelopment
of the native vegetation, Comparisons of species presence, changes
along the borders,ordination analysis, dominance-diversity
patterns, and comparisons of the distribution of Andropogon
gerardii lead to three conclusions: 1) native vegetation is invading the grazed area along the edges as a more-or-less whole
vegetation complex, rather than as a succession of different
species distributed over the area, 2) the rate of revegetation is
slow; it will likely take two-three hundred years for the grazed
area to return to the native condition, and J) abandoned grasslands not immediately adjacent to native prairie probably never
will develop into true prairie without human intervention,

8. PLANKTON AND RENTHOS OF THE WINNEBAGO RIVER, IOWA.
Harvey G. A. Johnson, Forest City, Ia. and Barbara J. R. Gudmundson,
Mpls., Minn.
Plankton and benthon were collected and classified to determine the
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diversity and population densities from April to November, 1977.
In the first comprehensive biological study of Winnebago River,
eight sites were sampled five times covering the entire basin.
Whole-plankton counts using a Sedgwick-Rafter cell, showed an
average density of 8893 organisms/ml. Benthos was sa~pled with
artificial substrate samplers (surface area: 1270 cm) and screened
with a #30 mesh sieve. Abiotic mesurements taken were: turbidity
(JTU), dissolved oxygen, temperature, nitrite, nitrate, and ammonium
nitrogen. Seventy-six percent of the planktonic organisms were
diatoms. Among other phytoplankters (51 genera), Scenedesmus
predominated. Fourteen genera of zooplankters were observed.
Counts were obtained on thirty-five genera of macroinvertebrates
of which the most abundant taxa were Tendipes, Hydropsyche, Caenis
and Stenonema.
9.
PLANKTON FROM THE CORALVILLE RESERVOIR.
Fitchburg, Mass.

Donald J. Schmidt,

A follow-up study of the plankton of this variable level flood control
reservoir located on the Iowa River, in east central Iowa. Plankton
species collected during the fall 1977 are compared to the species
recorded from the same collecting sites in 1965 and 1966. It was
hypothesized that significant changes in plankton flora and fauna
would have taken place over the period of eleven years. This
hypothesis can not be supported, evidently the flood control
measures that take place on this variable level reservoir serve to
maintain a rather constant water quality. Details of the plankton
species collected will be presented along with some of the physical
and chemical parameters of the reservoir waters.

10. EFFECTS OF DEICING SALT ON SELENASTRUM CAPRICORNUTUM.
Susan R. Arneson and Peyllls J. Kingsbury-II-, Des Moines.

The green alga, Selenastrum capricornutum, was grown in various
concentrations of deicing salt, sewage effluent and Des Moines
River water or sodium chloride plus standard growth medium.
After seven days, chloropeyll levels were determined. Algal
growth was proportional to sewage amounts. Deicing salt
stilllulated at lower levels and inhibited at higher concentrations. Addition of sodium chloride decreased algal growth.

11.
TEMPORAL AND DEPTH STRESS DYNAMICS OF LAKE DIATOM COMMUNITIES
ON GLASS SUBSTRATES, Gregg Cunningham, Waterloo.
Diatom populations which becihe attached to glass slides at 1 and 7
m depths in Lake West Okoboji, Iowa, during the sullDller of 1974 were
analyzed for colonization, succession, and alternating depth stress
manipulation responses. Analyses included c011D11unity composition
percentages, densities and similarity indices on the 55,426 diatoms
enumerated. Distinctly different communities developed at the two
depths for the several time intervals sampled. In each instance,
8

the transferred communities assumed a species composition and
abundance level similar to the ambient resident community, thus
resulting in a high similarity index. Several taxa exhibited
stronger tendencies to be colonizers, successors or tolerators of
either or both depth change stresses. The SIMI Index appeared to
be more sensitive than Jaccard's Similarity Index.

12.
DIATOMS AS WATER QUALITY INDICATORS. Donald J. Schmidt,
Fitchburg, Mass. and C.L. Christensen, Webster City
A follow-up study dealing with the use of diatoms as water quality
indicators. Our 1970 study of the highly polluted Nashua River
listed ninety nine diatom species from the drainage system and
identified five species of great interest as water quality
indicators. Diatom collections were made in 1977 after the
completion of a 17 million dollar clean up effort on the Nashua
River. If the five species of diatoms determined to be good
indicators of poor water quality are now replaced by a different
assemblage of diatom species, the idea of using diatoms as water
quality indicators will be supported. Details of the collection
techniques, the species list and specific diatoms useful for water
quality indicators will be presented.

13. THE PATHOGENICITY OF RADIOMYCES SPP. FOR MICE.
D.J. Kitz*, R.W. Embree, and J. Cazin, Jr. Departments of Botany
and Microbiology, University of Iowa, Iowa City.
The genus Radiomyces is composed of two thermotolerant species,
Radiomyces embreei and Radiomyces spectabilis. Graded doses of
spores of these fungi (102-105) were administered by the intravenous route to normal and cortisone-treated mice. Both groups
of animals receiving R. embreei developed fatal infections with
massive involvement of the kidneys. When dosages above 104 spores
were employed, hyphal invasion was also seen in the brain, lungs
and heart. Radiomyces spectabilis caused no deaths at any dose
over a thirty day period; however, three cortisone-treated
animals were found to have unilateral kidney involvement at the
time of necropsy.

14.
MOLD GROWTH IN EARS OF CORN PRIOR TO HARVEST.
and Lois H. Tiffany, Ames.

Charles C. Block*

Various fungi are known to invade corn kernels prior to harvest.
Recent reports of field invasion by Aspergillus flavus and resulting
aflatoxin production have renewed interest in this subject. This
study, conducted in fall, 1977, attempted to analyze the progression
of fungal infectin~ in corn kernels and to determine kinds of fungi
and extent of colonization of kernels. Two fields were selected and
sampled weekly (10 ears/field) over a 10 week period before harvest.
Kernels were removed from the tip and butt of each ear, surface
sterilized, and placed on agar in petri dishes and on moist sterile
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blotters. The fungi growing from the seeds were identified and the
percentage of kernels invaded by each fungus recorded . Numbers of
infected kernels increased weekly, primarily due to Fusarium moniliforme. Visibly damaged kernels (due to corn borers) were 1 0 0 ~
infected, mainly by Fusarium, Penicillium, Cladosporium, Mucor, and
Aspergillus flavus. !_. flavus was associated with damaged kernels in
much higher percentages than with kernels showing no apparent damage .
15. SOIL FUNGI ISOLATED FROM A SOYBEAN FIELD.
Lois H. Tiffany, Ames.

Audrey G. Wacha,*

Soil samples were taken from minimum tillage and conventional
plowing situations, each of which had plots with 3 lb . per acre and
5 lb . per acre atrazine added . Samples were taken for each tillage
situation with no atrazine added . The soil was screened and frozen
at -10° C. Isolations were made by the soil plate method on rose
bengal agar. Colonies were transferred to low sugar potato dextrose
agar at 3 days and 7 days, and subsequently identified. Seventeen
genera representing the Fungi Imperfecti, two genera representing
the Ascomycetes, and six genera representing the Phycomycetes were
identified . The most common genera isolated were Tricoderma,
Fusarium , Penicillium , Aspergillus, and Rhizopus .

16 . A PRELIMINARY SURVEY OF THE SAPROLEGNIACEAE OF NORTHWEST IOWA.
Maren A. Klich,* and Lois H. Tiffany, Ames.
In this study, nine sites along the edges of the lakes and rivers
of northwest Iowa were sampled every three weeks between March and
November, 1977 . Sites included West Okoboji, East Okoboji , Spirit
Lake, Silver Lake , two smaller lakes, Jemmerson Slough, and two
locations on the Little Sioux River. The fungi of interest in this
study were the members of the Saprolegniaceae, a family of filamentous aquatic Phycomycetes with biflagellate asexual spores and
non-motile sexual spores. Since the thalli of these fungi are
quite small the usual means of detecting their presence in an
aquatic system is to place boiled seeds in a water sample in the
laboratory . The fungal spores cotonize these substrates and the
fungi can usually be identified within two weeks . Using this
technique, several interesting species not previously reported from
Iowa have been isolated . The study will be continued through 1978.

"CRASSULACEAN ACID METABOLISM (CAM) IN A SUCCULENT
17 .
Karen Koch* and Robert A. Kennedy, Iowa City.

c4

PLANT "

CAM was investigated in leaves and stems of the succulent c4 dicot,
Portulacca oleracea L. Diurnal acid fluctuations, CO2 exchange, and
stomatal movements were monitored under a variety of photoperiod and
watering regimes. Although no CAM activity was seen in well- watered
plants grown under 16 hour days, 8 hour days resulted in a CAM-like
diurnal fluctuation of titratable acidity . Similar patterns were
also observed in detached leaves and defoliated stems of these
plants . Stomata! opening occurred during part of the dark period,

10

but night CO2 assimilation was limited to refixation of respiratory
CO 2 and uptaKe of atmospheric CO2 occurred the following day. Water
stress resulted in decreased acid accumulations under both photoperiods, but stimulated night stomatal opening and low rates of net
co 2 uptake. Water-stressed plants also exhibited 3 hours of co 2
efflux at the start of each light period. Rewatering water-stressed
plants resulted in the greatest acid fluctuation with the largest
effect seen with short-day plants. Stomata in these plants remained
open throughout the night without net CO 2 uptake. In the light,
gas exchange was variable . Data indicate CAM may contribute to
photosynthesis in thisC 4 plant when grown under certain conditions,
for example, short photoperiod or water stress .

18. MORPHOLOGY AND ANATOMY OF RESIN SECRETING GLANDS OF SALIX
LUCIDA (SALICACEAE). John D. Curtis*, Stevens Point, Wisc ., and
Nels R. Lersten, Ames.
Salix lucida, a common species of the upper midwest, has relatively
large, dark-green, shiny leaves. Prominent resin secreting glands
occur on leaf teeth, stipules, and foliar appendages attached to the
petiole just below the lamina. The secretory surface of each gland
is composed of a single layer of palisade-like cells underlain by
several layers of isodiametric parenchyma cells. One or two vascular bundles terminate just below this parenchyma. As the yellow
sticky resin is secreted, it accumulates between the palisade-like
epidermis and the cuticle, causing the cuticle to distend and
eventually rupture at the tip of the gland in an area of apparent
weakness. Under conditions of low relative humidity the resin dries
as it exudes from the gland and forms long filaments. Under normal
field conditions the resin flows over the leaf, dries and forms a
shiny clear covering. Foliar appendages on the petiole are small or
entirely lacking on leaves that emerge in the spring. Those that
emerge later in the growing season often have large multiglandular
appendages.

19.
CRYSTAL FORMATION ASSOCIATED WITH AIR SPACES OF MYRIOPHYLLUM
AND PISTIA. Harry T. Horner, Jr.* and Vincent R. Franceschi, Ames.
Crystal idioblast and crystal formation were studied with light
microscopy and scanning electron microscopy. In Myriophyllum,
druse crystals form within idioblasts that are typically associated
with the septa of the stem internodes. The crystal idioblasts
collapse during development causing the crystals to be displaced
toward the surfaces of the septa. At this stage of development, the
septal surfaces are studded with the extended spherical ends of the
crystal idioblasts. Later, the walls of the spherical ends collapse
around the crystals giving them the appearance of being extracellular. The younger crystal idioblasts contain cytoplasm and a
nucleus. X-ray energy dispersive microanalysis show that phosphorus,
chlorine, and calcium are present in young idioblasts whereas
calcium is the predominate detectable element in idioblasts with
collapsed walls around the crystals. In the roots of Pistia, both
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druse and raphide idioblasts are present . The raphide idioblasts
elongate perpendicular to the septa and , therefore, extend into the
air spaces . This is also true in the stem of Pistia . The druse
idioblasts that form in the root septa, however, do not extend into
the air spaces as they do in Myriophyllum. In all of the examples
presented, the crystals are formed within cells and, at maturity,
they are still intracellular . These results will be compared with
recent published studies showing extracellular crystals in cer t ain
taxa.
20. CALCIUM OXALATE CRYSTAL IDIOBLAST DEVELOPMENT IN PSYCHOTRIA
CALLI . Vincent R. Franceschi* and Harry T. Horner, Jr . , Ames.
Calli from Psychotria punctata Vatke inte r nodes were used to study
crystal idioblast formation . The callus line was grown on a defined
medium. To determine the effects of a compound or element on
crystal idioblast formation, calli were subcultured on medium to
which varying amounts of the compound or element were added. Callus
pieces were grown on the altered medium for 3-4 weeks then sec t ioned,
cleared, and mounted on slides . Crystal idioblasts were counted
using polarization optics and the numbe r of idioblasts per unit
volume were compared to the number of idioblasts formed in calli
grown on the unaltered medium . A decrease in calcium concentration
of the medium resulted in a decrease in the number of idioblasts
formed. An increase in calcium caused an appreciable increase in
idioblast number . Addition of oxalic acid resulted in a decrease in
idioblast formation. Allopurinol and 2-pyridylhydroxymethanesulfonic acid, both inhibitors of enzymes that convert glycolate or
glyoxylate to oxalate, cause a decrease in idioblast formation. Lascorbic acid, a possible intermediate in oxalate production,
appears to increase idioblast number at low concentrations and
inhibit the number at high concentrations. Lycorine, an inhibitor
of L-ascorbic acid synthesis, had no effect on idioblast formation.
During calcium starvation, mobilization of calcium in calcium
oxalate crystals can take place in this system .

21. CALCIUM OXALATE RAPHIDE CRYSTAL FASICLES OF ORNITHOGALUM
CAUDATUM AIT. Varien R. Tilton* and Harry T. Horner , Jr . , Ames .
Crystalliferous idioblasts occur singly or in groups of two or three
cells, and may grow intrusively into one or two neighboring cells.
Crystals occur in well-organized fasicles and in regular files . In
some instances, fasicles are loosely packed and crystals are in a
random arrangement . Crystal bundles develop in the center of the
cell vacuole within a protein and carbohydrate matrix. Although
crystal fasicles never fill the vacuole and individual crystals are
never in contact with the tonoplast , the matrix often does touch it.
Ultrastructurally the matrix has a fibrillar and somewhat flocculent
appearance which is composed of minute spheres and tubules. With
age, the flocculent material becomes more homogeneous . Crystals
develop within individual chambers formed by a series of lamellae .
Lamellar number per chamber is variable between separate chambers as
well as along different radii of a given chamber . Lamellae are
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plate-like a nd s up e r fic ially r es emble successive periderms rather
than be ing shee t-like a nd comp l e t e l y enshea thin g the chamber. The
innermost l ame lla a ppea rs to be a c ontinuous layer tha t lines the
chamber. Lamellae may termina te a bruptly or may anastamose with
other lamella e. They seem to be composed of chains of small spheres
which ar e complemented by closely packed parallel interlamellar
tubules. Crystals may be four or six-sided, and are catabolized in
older carpels leaving behind onl y the lamellate chambers and some
matrix material.

22.
THE BRYOPHYTE FLORA OF WOODMAN HOLLOW STATE PRESERVE, IOWA.
James H. Peck, La Crosse, WI.
An inventory of the br yophytes of Woodman Hollow State Preserve,
Webster County, Iowa, was undertaken from 197J to 1977, with most
intensive collecting in 1975-1976. The flora consists of 142
species, including 117 mosses, 23 liverworts, and 2 hornworts,
including 4 state records, 84 county records, and 48 species that
are either rare in Iowa or reach their westernmost Iowa station at
Woodman Hollow. This is the largest bryophyte flora reported from
a single station in Iowa. The occurrence of this large and
interesting flora, in an isolated sandstone canyon in central Iowa,
requires an explanation in terms of the topographic relief,
substrate diversity, lowland microclimatic moderation, upland xeric
extremes, and the historical incidence of drought and fire following
deglaciation. It is suggested that Woodman Hollow must have
provided a diversit y of microhabitats through the hypsithermal
interval (5,000-3,000 years before present), and that the present
flora is in part relictual. Other stations in Iowa are noted which
need to be inventoried to full y assess the contribution of sandstone
canyons to the Iowa bryophyte flora.

23.
THE SELAGINELLA APODA COMPLEX IN IOWA. James H. Peck,* La
Crosse, WI and William R. Buck, Ann Arbor, MI.
In 1958 R. F. Thorne and R. L. Hulbary discovered the only I owa
locality of the~- apoda complex. The Muscatine Count y population
represents the most north-western station of the complex in North
America. Shortly after its discover y , the station was placed into
agricultural use, and the population was presumed to be exterminated.
One of us (JHP) discovered that the population was still extant in
1975, and that it has apparently been promoted by impact. Recent
investigations by one of us (WRB) has led to the description of
Selaginella eclipes which may be di s tin gui s hed from~- apoda by leaf
morphology and features of the megaspor e wall. The Iowa population,
previously known as~- apoda, is~- eclipes Buck. ~- apoda is
excluded from the Iowa flor a . The purpose of this report is to call
attention to the phytogeogr aphi c i mportance, continued persistence,
and correct identity of t h e Iowa population.
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24. SPATIAL RELATION OF STEM HYDROIDS TO BRANCH HYDROIDS IN FOUR
PLEUROCARPOUS MOSSES. James T. Colbert, Ames.
The existence of a central strand in moss gametophytes, which in
some species resembles the xylem and phloem of vascular plants, has
long been known. However, only a small number of species have been
studied. In acrocarpous mosses, e.g. Polytrichum, the central
strand of branches is directly connected to the stem central strand.
In pleurocarpous mosses, a curious variation has been noted in the
spatial relation of central strands in l a teral branches and main
stems. Of 7 genera dealt with in the literature, 6 have no connection between lateral branch and main stem, and 1 (Hypnodendron) is
reported to have a connection.
I . studied the anatomy of branch and
main stem central strand connections in 4 additional pleurocarpous
species to extend the number of observations made on this large
group. Rhytidiadelphus triguetrus, Rhytidium rugosum, Climacium
dendroides, and Climacium americanum were examined. Fresh specimens obtained in Iowa and Wisconsin were fixed in GRAF III. Due to
their tough cell walls, samples were soaked in 50% hydrofluoric acid
for three days prior to dehydration and embedding. Paraffin (61°
mp) was used as the embedding medium. Sections (5-7 µm) were
stained in safranin and chlorazol black E.
In the several branch
connections studied for each species, there was no direct connection between stem and branch central strands. In addition, only
hydroids (tracheid-like cells) were found in the central strand.

25.

BRYOPHYTES OF IOWA C(>RN FIELDS .

Do nald R. Farrar and Judy

O'Keefe*, Ames.
Extensive growths of mosses and liverworts were f o und in corn
and soybean fields in the fall of 1977. So-called weedy moss
species, such as Funaria hygrometrica, Wcissia c o ntroversa
and Bryum species, predominated, but several uncx ~J ected s p e cies
such as Marchantia we re also common.
The number of s p ores and
sporophytes necessary to form these evenly-distributed po p u l a tions was estimated by counti n g spor e s pe r capsule and the
density of game to phytes in the fi e lds.
Approximately 4.5 mi llion s porophytes covering 56 s~ mete rs
wo uld be neces s ary
to produce similar bryophyte po p ulati n ns throughout the state
of Iowa. Moss mats of several species were observed to bind
soil particles to a de p th of .5-1. O cm.
The possibility that
such mats significantly inhibit erosion is considered.
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CELL BIOLOGY
1. CHANGES IN NOREPINEPHRINE LEVELS IN RAT BRAIN FOLLOWING
6-HYDROXYDOPAMINE (6-0HDA) LESIONS OF THE NUCLEUS LOCUS COERULEUS.
Dennis P. Healy*, Jean Jew, Asa C. Black, Jr., and Terence H.
Williams, Dept. Anatomy, University of Iowa, Iowa City, 52242.
Axons from noradrenergic cell bodies in the locus coeruleus (LC) of
the rat project to specific brain regions (Acta Physiol. Scand.,
Suppl. 412:1-48). Axons ascend largely uncrossed via the dorsal
bundle to innervate the neocortex, hippocampus, hypothalamus, and
also the ipsilateral cerebellum. We have assessed the effects of
a lesion of the LC on the norepinephrine (NE) levels in these areas.
Stereotaxic lesions of the LC were made in male rats (150-160 gm.
body weight) using 6-0HDA, a neurotoxin specific for noradrenergic
cell bodies, The rats were sacrificed at 3 days and 1,2,4, and 8
weeks post-lesion. Brain slices from the ipsilateral neocortex,
hippocampus, hypothalamus, and cerebellum were removed and analyzed
for NE by a radioenzymatic technique (Schmidt and Bhatnagar, Brain
Res., in press). Correct placement of the lesions was checked using
the modified glyoxylic acid condensation reaction. A significant
reduction of NE levels amounting to 20 to 80% of the control values
was found. The initial reduction of NE levels was followed by a
levelling off which was noted in all areas within 2 weeks after
lesion. No increase in NE levels after this time was noted, suggesting that the lesions led to permanent, irreversible damage to the
neurons of the LC.

2.
A COMPARISON OF CYCLIC NUCLEOTIDE LEVELS AND PHOSPHODIESTERASE
ACTIVITIES IN FETAL INTESTINE WITH 1,2-DIMETHYLHYDRAZINE INDUCED RAT
LARGE AND SMALL BOWEL ADENOCARCINOMAS. D.P. Loven, R.H. Stevens,
J.W. Osborne, and A.J. Lawson. Radiation Research Laboratory,
University of Iowa, Iowa City, Iowa 52242.
The cellular response to many extracellular events is believed to be
mediated through the intracellular production of adenosine 3',5'cyclic monophosphate (cAMP) and/or guanosine 3',5'-monophosphate
(cGMP). Cancellation of this second messenger may occur by degradation
of the cyclic nucleotides by specific phosphodiesterases to 5'-AMP and
5'-GMP. We found the levels of cAMP to be lower, and the levels of
cGMP to be higher, in l ,2-dimethylhydrazine (DMH) induced large (DMHLB) and small bowel (DMH-SB) adenocarcinomas than comparable nonnal
adult tissues. We have now compared these concentrations to the quantities of cyclic nucleotides found in the fetal intestine to determine
if fetal enzymes were re-expressed in the cancer cells. The amount of
cAMP found in the DMH-SB was less than that found in the fetal tissue,
while no difference was observed between the fetal tissue and the DMHLB. The comparison of fetal intestine cGMP levels to DMH-LB and DMHSB tumors revealed only the DMH-SB to be significantly different.
Fetal re-expression may thus be occurring in the DMH-LB, suggesting a
differential response to DMH in the large and small bowel. Our preliminary investigations of th e cAMP phosphodiesterases in the fetal
intestine and large bowel tumors support this concept. (Supported by
grant CA18327, awarded by the National Cancer Institute, DHEW.)
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3. SUPPRESSOR LYMPHOCYTES IN A RAT MAMMARY ADENOCARCINOMA MODEL.
By J. L. Graeve*, R. S. Whiteaker, Ph.D., K. Rim, Ph.D., T. J. Yoo,
M.D., Ph.D. University of Iowa, Iowa City, Iowa 52242.
Studies have been conducted with a rat mammary adenocarcinoma
model (MT-1OO) in an attempt to confirm the presence of suppressor
lymphocytes in the spleens of rats bearing large, unregressed MT-1OO
tumors. The first set of experiments utilized the Winn assay, an in
vivo assay in which spleen cells from tumor bearing animals are mixed with tumor cells and injected into normal animals. The expected evidence for suppressor cells, i. e. enhanced tumor growth, was
not found by this set of experiments.
A second set of experiments, involving a comparison of the response of spleen cells from normal versus tumor bearing rats to the
T-cell mitogen PHA-P, indicated that spleen cells from tumor bearing
rats had a significantly lowered response by themselves, and when
mixed with spleen cells from normal rats could significantly lower
the normal spleen cell response to PHA-P. This latter information
indicates that the unresponsiveness shown by the spleen cells from
tumor bearing rats was due to an active suppressor substance and not
simply due to unresponsiveness .
Studies are presently underway in an attempt to determine if
suppressor cells can be detected in mitogen induced and tumor cell
specific cytotoxicity assays and to determine the cell type or types
responsible for the suppressive activities utilizing various techniques for fractionating spleen cells into lymphocyte populations.

4. CATECHOLAMINE BIOSYNTHETIC ENZYMES AND TRANSMITTER LEVELS IN
THE GUINEA PIG SUPERIOR CERVICAL GANGLION (SCG). James K. Wamsley*,
Asa C. Black, Jr., James R. West, and Terence H. Williams, Dept.
Anatomy, University of Iowa, Iowa City , Iowa 52242.
Two types of small, intensely fluorescent (SIF) cells can be differentiated using glyoxylic acid-induced fluorescence in the
guinea pig SCG. Both of these types of cells were studied with
regard to the type of catecholamine present, using an immunohistochemical technique to localize their biosynthetic enzymes.
An antibody developed against dopamine S-hydroxylase could be
localized in both types of SIF cell, while an antibody to phenylethanolamine-N-methyltransferase could not be localized to either
type of SIF cell. These results indicate that the SIF cell neurotransmitter in the guinea pig SCG is norepinephrine. To determine
if some other pool of dopamine could exist in this ganglion, we
employed a radioenzymatic assay to compare the ratio of dopamine to
norepinephrine. This ratio was very low in the guinea pig (O.O86)
in comparison to the cow (O.367) and rabbit (O.678) SCG, in which
dopamine is the neurotransmitter. On the basis of these results, we
believe that the small amount of dopamine present in the guinea
pig SCG is a precursor for norepinephrine biosynthesis. (Supported
by NS-1165O to THW and a grant from the Pharmaceutical Manufacturer's Association Foundation, Inc. and general research support
to ACB).
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5.
INTRACELLULAR CYCLIC NUCLEOTIDES IN ASBESTOS INDUCED PERITONEAL
MESOTHELIOMAS IN RATS. D.A. Cole, R.H. Stevens, L.A. Will, D.P. Loven
and R.J. Donham, Radiation Research Laboratory and Department of Preventative Medicine and Environmental Health, Institute of Agricultural
Medicine, University of Iowa, Iowa City, Iowa 52242.

For many years it has been recognized that threshold limitinq values
must be established to limit exposure of workers with asbestos because
of its potent carcinogenic properties. However, very little is known
about the molecular events involved in the pre- and post-development
of asbestos induced cancers. We have initiated studies in an effort
to delineate what role adenosine 3' ,5'-cyclic monophosphate
(cAMP) and guanosine 3' ,5'-cyclic monophosphate (cGMP) may play in the
cellular growth of asbestos induced rat peritoneal mesotheliomas.
Standard reference (Int. Union Aaainst Cancer Rhodesian Chv-ysotile "A"
obtained from Medical Research Council, Johannesburg, South Africa),
was injected intraperitoneally (1-10 mg/1 ml of 0.9% saline) into
weanling male Holtzman rats. Visible multiple tumors, which were
histopathologically confirmed, developed in greater than 90% of the
animals examined within three months post-injection. The intracellular quantities of cAMP and cGMP were found to be significantly decreased in the lesions as compared with the normal control tissue.
The relationships to these diminished cyclic nucleotide levels with
the growth and differentiation of the asbestos induced mesotheliomas
will be discussed. (Partially supported by grant CA16762 awarded by
the National Cancer Institute, DHEW.)
6.
INTERIORIZATION OF GAP JUNCTIONS AND CELL DISSOCIATION OF
SW-13 ADRENAL CORTICAL ADENOCARCINOMA IN CULTURE. Sandra A.
Murray,,', William J. Larsen, and Susan L. O'Donnell, Iowa City.
The relationship between the rates of gap junctional endocytosis,
release of cells from the monolayer into the nutrient medium, and
the mitotic rate of a line of human adrenal cortical adenocarcinoma
cells (SW-13) was studied in tissue culture. We find that subsequent to the formation of a flattened monolayer, rounded floating
cells are released into the medium. The mitotic index of floating
cells is approximately 0.35 (3.5 hours colchicine) whereas the
mitotic index of cells in the confluent monolayer is Oto .01.
Preliminary thin section and freeze fracture studies reveal large
numbers of cell-cell junctions in monolayered SW-13 cells whereas
floating cells in the medium contain numerous interiorized gap
junctional vesicles. These results suggest that increased rates of
junctional endocytosis may contribute to cell detachment. We are
now attempting to define the factors and conditions responsible
for the regulation of cell detachment. Supported by grant No.
PDT-84 from the American Cancer Society.
7. ATTEMPTS TO MODIFY COLLATERAL SPROUTING IN THE HIPPOCAMPUS.
James R. West*, and Asa C. Black, Jr. Department of Anatomy, University of Iowa, Iowa City, Iowa 52242.
Following ipsilateral entorhinal lesions, undamaged connnissural
fibers in the hippocampus of the rat respond by sprouting beyond
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their normal boundaries to invade deafferented portions of the
fascia dentata. This growth occurs within one week and functional
connections are made as early as nine days post-lesion. As part
of our investigation of the mechanisms that underlie this phenomenon, we have attempted to block this growth by treating the
animals with heparin and mitomycin-C (which block peripheral
sprouting). Collateral sprouting persisted even at near-lethal
doses of these agents. We conclude that although sprouting is
selective, it is extremely resistant to modification once
the sprouting mechanism is triggered.

s . CYCLIC NUCLEOTIDE CONCENTRATIONS IN 7,12-DIMETHYLBENZ[a]ANTHRACENE INCUDED RAT PANCREATIC ADENOCARCINOMA. J.M. Graves, R.H.
Stevens, E.S. Meek, H.F. Cheng, D.P.Loven, and D.W. White. Radiation
Research Laboratory and Department of Pathology, University of Iowa,
Iowa City, Iowa 52242.
Cancer of the pancreas is the fourth leading cause of death among all
sites of cancer in the United States. The 5-year survival rate is
only 2% and a steady rise has been noted for this malignancy during
the past 3 decades. Recently, an animal model has been reported for
this cancer by the surgical implantation of 7,12-dimethylbenz[a]anthracene in the head of the pancreas (J. Natl. Cancer Inst., 55:857,
1975). We have slightly modified this technique by dissolving the
polyaromatic compound in beeswax which is then implanted in the head
of the pancreas of Holtzman rats. The tumors which subsequently developed in 4-6 months were examined for their intracellular adenosine
3' ,5'-cyclic monophosphate (cAMP) and guanosine 3',5'-cyclic monophosphate (cGMP) concentrations. The results of these measurements
showed two distinct categories of cyclic nucleotide contents, those
with significantly less and those with greater (cAMP = 10.12 + 0.75;
41.16 + 2.99. cGMP = 0. 104 + 0.030; 0.607 + .114 mean+ SEM picomoles/ug protein) than measured in sham control rats (cAMP = 21 .43 +
1.39; cGMP = 0.294 + 0.02). These results showing the existence oftwo distinct groups-suggest DMBA may induce different patterns of
pancreatic adenocarcinoma. (Partially supported by grant IN-22
awarded by the American Cancer Society through the Coll. of Medicine)
ULTRASTRUCTURAL LOCALIZATION OF ACYLTRANSFERASE IN
9.
DIFFERENTIATING NEUROBLASTOMA. L.R. Williams,,·, S. Kataoka and
T.H. Williams, Iowa City.
The mechanisms of plasma membrane synthesis, transport and surface
insertion that regulate axonal extension from a neuron are largely
unknown. A cytochemical technique developed for the localization
of acyltransferase enzymes was used to study triglyceride and
phospholipid synthetic pathways in monolayer cultures of neuroblastoma. Morphological differentiation was induced in the
cultures by the addition of dexamethasone (Sandquist et al . , Exp.
Cell Res., in press). After 4 days treatment, the cultures were
fixed with aldehydes and incubated in a solution containing
a-glycerophosphate, palmityl-CoA, manganous chloride and potassium
ferricyanide. Control cultures were incubated without substrates .
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The reaction product (Mn-ferrocyanide precipitate) is electron
dense and associated with endoplasmic reticulum, lipid droplets,
cytoplasmic vesicles and plasma membrane. The plasma membrane
localization was restricted to areas of the cell that were adherent
to the culture surface, corresponding to areas of presumed high
membrane turnover. (Supported by NIH grant NS 11650 to T.H.W.).

10.
COMPARISON OF MEIOSIS IN CYTOPLASMIC MALE STERILE
AND NORMAL CORN. Thaddeus R. Mills* and Donald M.
Huffman, Pella.
While it has been generally accepted that meiosis in
cytoplasmic male sterile and normal plant anthers is
virtually identical, there have been few thoroughly
investigated studies of comparison, even in the most
commonly studied systems. Meiosis was studied in normal
fertile corn of the line B37, and in three different
cytoplasmic male sterile lines, B37C, B37S, and B37T.
Both temporary and permanent slides were examined by
bright field and phase microscopy, and micrographs of
comparable phases in meiosis were prepared for
comparative purposes. While minor distinctions may
be observed, the meiotic process appears to be nearly
identical in the lines investigated.
11. ORIGIN OF THE MITOCHONDRIA TI THE AMOEBOFLAGELIATE, NilGLERli.
GRUBERI. Eugene c. Bovee and Robert Chiovetti, Jr., Lawrence, Ks.
The ori gi n of mitochondria in cells is a moot question, the disagreements seeming to be wh ether or not mi tochor,dria divide, or are formed
by Gol ~i membr anes, or by some other procedures in the cell. For the
amoebofl agellate, Naegleria gruberi, our electronmicrographs show as
a mitochon drion divides to form another, a depression first forms in
one side of the mitochondrion, gradually enlarging, separating the
mitocr,ondrion i nto two parts connected by a thread-like bridge, the
rerr,ainder of t he outer membranous surfaces. This ultimately breaks,
se parating the two daughter mitochondria.
Supnorted by the Ge nera l Resea rch Fund of the Universi t y of Kansas.

12. SPECIES DIFFERENCES IN THE SMALL, INTENSELY FLUORESCENT (SIF)
CELLS OF THE SUPERIOR CERVICAL GANGLION(SCG): CORRELATION WITH
VARIATIONS IN THE CYCLIC NUCLEOTIDE RESPONSE TO ADRENERGIC AGONISTS. Asa C. Black, Jr.*, James K. Wamsley, James R. West, Dennis
P. Healy, and Terence H. Williams, Dept. Anatomy, Univ. Iowa.
We have determined the effects of pharmacological and physiological
stimulation on cyclic AMP levels in mammalian SCG to elucidate
the role of cyclic AMP in SIF cell function. Current concepts
involve a SIF cell/interneuron which releases dopamine at its synapse with the principal ganglionic neuron, causing increased intracellular cyclic AMP levels and generation of a slow inhibitory
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postsynaptic potential (s-IPSP). 50 µM dopamine produced 41.0 + 4.5
picomoles cyclic AMP per mg. pro tein (4 ganglia)(l52 % control values)(cat SCG), 151 + 21(6)(524%)(cow), 31 . 0 + 1.9(4)(103 %)
(guinea pig), 82.1 + 7-:-2(7)(288 %)(monkey ), and 72.2 + 8 .2(4)( 258%)
(rabbit). 50 µM isoproterenol produced 28.1 + 2.0(4)(104%)(cat),
103 ± 9.7(6)(358%)(cow), and 217 ± 18(5)(723%)(guinea pig). The
SIF cell transmitter in the guinea pig is norepinephrine, but in
the rabbit it is dopamine. The rabbit SCG exhibits a strong s-IPSP,
the cat a weak one, and the guinea pig none at all. These results
suggest that cyclic AMP may have more than one function in neural
transmission in SCG of various species. (Supported by NS-11650
to THW and a grant from the Pharmaceutical Manufacturer's Foundation, Inc., and general research support to ACB).

BLOCKING . FACTORS OF CELL-MEDIATED IMMUNITY IN RATS BEARING XIRRADIATION INDUCED SMALL BOWEL ADENOCARCINOMA. G.P. Brooks, R.H.
Stevens, K.L. Hoffman, J.W. Osborne and H.F. Cheng. Radiation Research Laboratory, 14 Medical Laboratories, University of Iowa, Iowa
City, Iowa 52242.

13.

Lymphoid cells obtained from Holtzman rats bearing X-irradiation induced small bowel adenocarcinomas or from those animals exposed to the
tumor induction conditions but which did not develop visible lesions
have been shown to be cytotoxic to allogeneic cultured cells of the
intestinal cancer (J. Natl. Cancer Inst., 59 :1315, 1977). Sera isolated from the tumor-bearing rats blocked 60-80% of the cytotoxic
action of the sensitized lymphoid cells obtained from the X-irradiated
animals. Surface protein extraction with hypertonic salt (3M KCl)
from the cellular membranes of the neoplasms resulted in the isolation
of factors which were also capable of abrogating the cytotoxic effects.
Further purification through (NH4)2S04 fractionation of this protein
solution resulted in extracts which appeared to contain antigens and
antigen-antibody complexes. These results suggest that the X-irradiation induced small bowel tumor is antigenic which results in complex
irrmunologic responses in the host. The relationships of these responses to the initial development and growth of the neoplasm will be
discussed. (Partially supported by grants IN-22 awarded by the
American Cancer Society and CAl8327 awarded by the National Cancer
Institute, □ HEW.)

14.

SURFACE CONTACT SITES ON AMOEilAS THAT TRIGGER ?HAGOCYTOSIS,
E.C.Bovee, R,E,Lindber g, R, Chiovetti, Jr, ,
Lawrenoe, Kansas,

AND ENCYSTME NT.

The giant amoeba, Chaos curolinense, and other lar ge , carnivorous
amoebae, seize preyoriTy after making co ntact with it, Our investigations indicate that contact -sit e s on tho surface of the prey (the
cilia or flagella? of proteinaceous nature tri ~ger phagocytio activity. These sites are damaged by protein- digesting enzymes and Rre
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re p aired from a pre-ex i sting pool of proteins within the organism.
The small amoebofla g ell a te, Naegleria gruberi , has been said to encyst when it be g ins to starve. We find, however, that the starving
amoeba must make frequent surface-contac ts with other sta rving amoebas t o tri g;r,er the production of enzymes , not ore-existing in a poc l
before encystment can proceed . Some messenger molecule (cAMP?) is
secreted by starvini,: amoebas that tri r,r, ers the enzyme syntheses and
initiates encystment.
Su pported in part by }T SF Grant G!l -16 6 16, and the University of
Yansas ~eneral Rese a rch Fund.

CHEMISTRY: ORGANIC AND BIOLOGICAL
1. THE PRODUCT DISTRIBUTION AND STRUCTURAL ASSIGNMENT OF THE
BROMINATION PRODUCTS OF 7-HYDROXY-2,2,5-TRIMETHYLCHROMAN-4-ONE.
M. H. Dutkowski,* J. G. Macmillan and D. M. Walker, Cedar Falls.

As part of a project directed toward the synthesis of two novel
depsidones it was necessary to obtain 6-bromo-7-hydroxy-2,2,5trimethylchroman-4-one (1). Since 7-hydroxy-2,2,5-trimethylchroman-4-one (2) was readily available, a number of bromination
conditions were investigated in an attempt to find a regiospecific
synthesis of (1). Mixtures of varying composition were obtained
under all conditions tried, however, separation of the two isomers
(1) and (3) was possible by a mixture of chromatographic techniques.
Structural assignment of the two bromination products (1) and (3)
was made by carbon and proton NMR.
1. R1=Br, R2=H

2. R1 = R2 = H
3. R1 = H, R2 = Br

2.
SYNTHESIS AND EVALUATION OF SOME NEW IMIDO ESTERS AS
ACTIVATORS OF LIVER ALCOHOL DEHYDROGENASE. Jolene Crane,* Robert
Varnold, Bruce McClure, David Schneider and R. W. Fries, Cedar
Falls .
Since liver alcohol dehydrogenase catalyzes the rate-determining
step in ethanol metabolism, several reagents (imido esters) were
prepared to chemically modify the enzyme in vitro and increase its
enzymatic action. Increased activity is duetoconversion of the
amino group of lysine 228 of the enzyme to an amidine. Synthesis
and enzymatic testing of some para substituted methyl benzimidates
(1) and methyl phenylacetimate s C:U) was conducted. Structurefunction relationships indicated that electron withdrawing substit-
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uents on the imido ester increased the rate of chem:·. cal reaction
with the enzyme. Also, several potential active-site-directed
reagents (III) were synthesized and tested with alcohol dehydrogenase. Th~e compounds were designed to mimic part of the strMcture of some inhibitors of the enzyme and the substrates of NAO and
NADH. The reagents bind well to the enzyme with inhibition constants as low as 0.17 mM. The enzyme is activated to highest fold
by lower rather than higher concentrations of some of the reagents.
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PREPARATION AND NMR SPECTRA*OF l-METHYL-3-PHENYL3.
PERHYDRODIAZOCINES. S. Wawzonek and J.M. Shradel,
Iowa C:i ty.
l-Methyl-3-phenylperhydrodiazocine(I) and its 2-acetyl
derivative(II) were prepared from ~-phthalimidocaproic
acid by a four step synthesis. The amine(!) showed a
normal NMR spectrum in carbon tetrachloride in contrast
to the report in the literature; the 1-methyl group gave
a singlet and not the reported doublet. The 2-acetyl
derivative(II) gave an NMR spectrum which resembled
that of its homolog l-methyl-2-acetyl-3-phenylperhydrodiazepine. Two singlets of unequal size appeared at
o 1.88 and 2.07 for the CH3CO protons and three singlets
of unequal size at o 2.32, 2.40 and 2.57. Raising the
temperature to 87° coalesced these peaks to one singlet
for each group; the singlet for CH3CO appeared at o 1.98
and that for NCH3 at o 2.46.

4. TEMPERATURE DEPENDENCE OF RAPID AXONAL TRANSPORT AND MICROTUBULES IN SYMPATHETIC NERVES OF THE FROG. Robert S. Rosenson*,
Des Moines and Dr. W.S. Brimijoin, Mayo Clinic, Rochester, MN.
The involvement of microtubules (MTS) in rapid axonal transport
is a controversial issue. The rate of transport was measured as
the accumulation of dopamine-B-hydroxylase in the distal segment
of the ligated sciatic nerve of Rana catesbiana. The number of
MTS were counted from electron micrographs. Rapid axonal transport follows an exponential relationship between the temperatures
22° to 10°c. Between 100 to 40c, the exponential dependence of
transport on temperature is steeper, indicating a rapid decrease
in the rate of transport. The number of MTS at 10°c is reduced
by 60% from the number at 22°c. We believe a threshold phenomenon to be in effect. Once the critical number of MTS needed to
sustain a normal rate of transport drops below threshold, a precipitous decline in the transport rate is observed.
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CHEMISTRY: ANAL., INORG., PHYS.
5.
A KINETIC STUDY OF PROPYLENE METATHESIS OVER W03-Si02 GEL.
Russell Maatman* and Craig Friesema, Sioux Center.
Recent workers have reported anomalous results in flow systems for
the title reaction. One anomaly, confirmed in the present work, is
an increase in catalytic activity with an increase in flow rate.
The reaction was studied at a propylene partial pressure of 0.371.0 atm between 435 and 493°c. Two reaction mechanisms, one including a bimolecular surface step and the other a carbene chain
mechanism, have recently been proposed. The rate law for the
carbene mechanism is developed. Attempts were made to fit the
data to the rate laws for the two mechanisms and to determine
whether the observed activities meet the site density criterion,
which states that the number of active sites per unit area, calculated assuming a certain mechanism, must be a physically possible number. With neither mechanism do our data pass both the
rate law and the site density tests. Application of the same
tests to systems reported in the literature indicates that such
a difficulty does not arise when there is no flow rate anomaly.
6. LITHIUM HYDRIDE REVISITED.t
Warren T. Zemke* and William C. Stwalley, Waverly.
The simplest neutral heteronuclear molecule LiH has been the object
of intense theoretical and spectroscopic interest since the 1930 1 s.
Recently accurate hybrid potential energy curves have been determined for the X lL+, A l L+ and B 1rr states. They are combined with
the ab initio transition moments of Docken and Hinze (J. Chem. Phys.
57, 4936 (1972)) to calculate radiative transition probabilities
between all X(v ~ 23), A(v $ 26) and B(v $ 2) vibrational levels of
7LiH. Results will be compared where possible with experimental
intensities and radiative lifetimes. The unique behavior of the
highest ("long-range") vibrational levels will be examined.
tSupported by the U. S. Energy Research and Development Administration (Contract No. EY-76-S-02-2326.*001).
7.
INT.SRLAYEHED MIXTURES OF HYDROXYAPATITE AND OCTACALCIUM
PHOSPHA1'E. James s. Ferris, Waverly.
Maturational studies of apatite materials ha ve shown monatomic
shifts in the d(lOO) l1ne of hydroxyapatite as Ca/P ratio increases.
This study is an investigation of interlayered mixtures of hydroxyapatite (HA), and octacalcium phosphate (OCP), as a new approach to
the study of calcium phosphate precipitates similiar to HA and OCP.
Total one-dimensional x-ray diffraction patterns for the interlayered mixtures of HA and OCP are calculated through the use of computer
programs specifically designed for such purposes.
The same shift in d(lOO) of HA observed experimentally was also seen
in the calculated patterns. The degree and direction of the shift
was comparable in both cases. This is taken as strong evidence for
the existence of interlayered mixtures of HA and OCP in precipitates
f ormed early in the maturation process. The existence of interlayered mixtures of HA and OCP reveals significant information of
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aid in the study of the process of crystal growth.

The method employed suggests a significant new ap proach to the study of calcium
phosphate precipitate s of intermediate co~pos ition to HA and OCP.

8. STUDIES ON THE SYNTHESIS AND REACTIVITY OF THE IRON(II) COMPLEX CONTAINING THE QUADRIDENTATE LIGAND DERIVED FROM THE CONDENSATION OF 2-AMINOMETHYLPYRIDINE WITH 2,4-PENTANEDIONE. Victor G.
Myers,* Masafumi Goto, and Virgil L. Goedken, Waverly.
The iron(II) complex containing the quadridentate ligand prepared
by the condensation of 2,4-pentanedione with two equivalents of
2-aminomethylpyridine in the presence of iron(II) perchlorate has
been isolated and characterized. Steric interactions within the
quadridentate ligand preclude planar coordination. The cis- B configuration facilitates a four-center reaction involving the pentanediiminato ring and a wide variety of nitriles in the presence
of catalytic amounts of triethylamine to yield an appendaged pentadentate ligand. At room temperature the pmr spectra of the bis
acetonitrile form of the quadridentate complex indicate a dynamic
equilibrium between two isomers, one having magnetically equivalent
methyl groups, the other nonequivalent. Both isomers are distinguishable by solution nmr at -70°. The pentadentate complex exhibits a dynamic equilibrium between optical isomers of the cis
structure only above room temperature. Carbon monoxide readily
displaces coordinated acetonitrile in both the quadridentate and
pentadentate complexes and raises the barrier to isomer interconversion.

9.
PROFILES OF POLYNUCLEAR AROMATIC HYDROCARBONS IN ENVIRONMENTAL SAMPLES BY AN X-RAY EXCITED OPTICAL LUMINESCENCE TECHNIQUE.
C. S. Woo,* Cedar Falls and V. A. Fassel, Ames.
Coal conversion into other fuels, and combustion, involves potential
exposure of htnnans to polynuclear aromatic hydrocarbons (PAH).
There is also addition of PAH to the atmosphere by exhaust emissions
from automobiles, trucks and airplanes. Because this group of compounds contains carcinogens, there is increasing interest in new
analytical concepts for the monitoring of these compounds at ultratrace levels.
The x-ray excited optical luminescence (XEOL) technique offers
promise of accomplishing multicomponent PAH characterization, including isomers, on a sample extract without mixture separation. A
relatively pure mixture of PAH's is isolated in n-alkane (e.g.,
n-heptane) solvents and the liquid is transformed into a Shpol'skii
host by freezing the solution at 77°K. Under x-ray irradiation,
the solid solutions emit characteristic, sharp-line optical luminescence. These spectra can be detected at the nanogram level.
The highly selective energy transfer processes involved in the
luminescence and phosphorescence of PAH's will be outlined. Applications of this technique to the characterization of the PAH content of stack gases and of ambient atmospheres will be summarized.
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10. CARBON-13 N}ffi OF IRON(III) PORPHYRIN-IMIDAZOLE COMPLEXES.
Harold Goff, Iowa City.

The first carbon-13 NMR spectra are reported for imidazole complexes
of synthetic and natural-derivative iron(III) porphyrins. Both
porphyrin and imidazole resonances are assigned. Cobalt(III)
complexes serve as diamagnetic reference compounds and provide
estimates of ring current contributions for bound imidazole signals.
Upfield hyperfine shifts are observed for coordinated imidazole
resonances and most porphyrin resonances in iron(III) porphyrin
complexes. A qualitative interpretation of hyperfine shift patterns
is offered. The hemopeptides of cytochrome c have also been
examined by carbon-13 NMR and spectra resemble those for isolated
iron(III) porphyrin complexes. Application of model compound
spectra to assignment of hemoprotein signals and strategies for
incorporation of carbon-13 labels are discussed.

CRYSTAL AND MOLECULAR STRUCTURE OF PRASEODYMIUM
11.
CHLORIDE HEPTAHYDRATE. Anton Habenschuss* and Frank H.
Spedding, Ames.
The crystal and molecular structure of praseodymium chloride h:ptahydrate ([~H20)7PrCl2Pr(~20)7]C l4, tric~inic,
Pi, a - 8.232(2), b - 9.164(3), c - 7.984(2)A, a - 107.45
(4),-S = 98.32(3),-y = 71.44(3) 0 ~ Z = 2, Mo Ka X =
0.70954A, u = 51.0 cm-1, d(calc) = 2.280 g cm-3) has been
determined by three-dimensional X-ra.y analysis. The
structure was solved by conventional Patterson and Fourier methods and refined by full-matrix least-squares
analysis to convergence at R=0.059 ((El IFol-\F 1 \)/EIF 0 \)
for 3067 independent, observed (F 0 >3ey 0 ) of 38 3 measured
reflections, using anisotropic thermal parameters for all
atoms. The two nine coordinated praseodymium ions form a
dimer through two bridging chlorines coordinated to both
metal ions. Seven water oxygens bound to each praseodymium complete the nine coordination. The geometry of the
complex approximates two singly capped square antiprisms
sharing an equatorial edge defined by the bridging chlorines. The four other chloride ions are not bound to the
metal ions. The nine coordination of this light rare
earth ion is compared to the eight coordination found in
the heavy rare earth chloride hydrates.

8
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CONSERVAT~N
1NVIT1D PAPERS
1.
PUBLIC PARTICIPATION IN A DEVELOPING POLITICAL
SYSTEM FOR WATER MANAGEMENT.
Bernard L. Clausen, Associate
Professor of Biology, University of Northern Iowa, Cedar
Falls.
Mr. Clausen discusses the various aspects of the newly
formed conservancy districts which are charged under Iowa
Code with formation of management plans for soil and water
resources in the river basins.
The need for sound stewardship and public input to ensure the wise use of our soil
and water resources is presented.
2.
STATE CONSERVATION PROGRAMS AND HOW THEY RELATE TO THE
POLITICAL ARENA.
Fred A. Priewert, Director, State Conservation Commission, Des Moines.
The State Conservation Commission is the responsible agency
for maintaining fish and wildlife populations and providing
for wise and prudent use of state lands and waters.
It is
also charged with regulating proper recreational use of
fish and wildlife resources, park lands, state forests and
natural areas.
Mr. Priewert will discuss the involvement
of the state law makers in establishing laws and funding
to regulate and maintain such programs.
This presentation
also deals with the need for public involvement and each individual's responsibility for safeguarding our precious resources.
3.
PROTECTION OF OUR NATURAL RESOURCES: A POLITICAL
OVERLOOK.
Don Avenson, State Representative, Oelwein.
Representative Avenson presents his views on the needs for
additional protection of our natural resources by wise landuse and laws to properly protect and regulate these resources.
From a legislator's point of view, Mr. Avenson relates the
concept of funding natural resource programs and the role
played by the sportsman, recreationist and governing agencies.
1. ANALYSIS OF NEST SITE SELECTION IN IOWA BIRDS.
Stauffer* and Louis B. Best, Ames.

Dean F.

Nest site selection was analyzed for 497 nests of 22 open-nesting
bird species and 307 nests of 12 cavity-nesting species. Nesting
niche breadth was determined for each species based upon the life
form(s) utilized as nest substrates. Factors important in
distinguishing nest sites of all species were determined by
discriminant function analysis. Species complexes dependent upon
herbaceous cover, shrubs and saplings, and trees for nesting were
identified.
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2. INVENTORYING MIGRATORY GEESE FROM AERIAL PHOTOGRAPHS.
Raymond R. Anderson, Iowa City.
The Iowa Geological Survey Remote Sensing Laboratory has been
working with the Iowa Conservation Corrrnission, Fish and Wildlife
Division, since 1974 to improve procedures for identifying and
counting migratory geese. In the past, Corrrnission biologists have
used visual estimates of geese populations from both aircraft
and the ground to provide these data. A new system has been
developed utilizing aerial photography to produce an accurate,
permanent record of the yearly migrations. Working primarily in
the Missouri River flyway, various film and filter combinations
and aircraft altitudes were tested until those which most efficiently differentiated individual · geese were identified. Research
is presently continuing on procedures to use computer-enhancement
techniques on the photographs to maximize accuracy and speed in
differentiating and counting both adult and irrrnature blue and
snow geese.
3.
IOWA'S 1975 WATERFOWL BAG CHECK PROGRAM.
and Richard A. Bishop, Clear Lake.

Kenneth M. Reynolds*

In 1975 a waterfowl bag check program was conducted in Iowa to
estimate duck harvest, hunting pressure, hunter success and species
composition of the harvest on 24 waterfowl hunting areas. The program's design was such that it was easily repeatable thus allowing
accurate detection of changes in harvest parameters over the years.
Analysis of various management practices in light of these changes
would then be possible. The total estimated harvest for all 24
areas combined was 32,591 birds while estimated hunter trips
totaled 46,131. Big Marsh, Eagle Lake, Otter Creek Marsh, Hawkeye
Wildlife Area, Rush Lake (Palo Alto County), Riverton Wildlife Area,
Green Island, New Albin Access, and Sweet Marsh accounted for the
bulk of the harvest (84.8%) and hunter trips (81.4%). Harvest rate
and hunting pressure was greatest on weekends with the greatest intensity occurring on season openings. The overall species composition of checks showed the mallard to be number one in the bag
(28. 7%) followed by blue-winged teal (22.7%), green-winged teal
(21.3%) and wood ducks (14.1%). The importance of each species in
the bag varied greatly between areas. All 1975 bag check data were
evaluated with regard to available harvest information from preceding years.
4. FOOD HABITS AND PREDATORY BEHAVIOR OF TAXIDEA TAXIS FROM
THE NORTHERN GREAT PLAINS. Richard P. Lampe, Storm Lake.
Preliminary results of current studies of the food habits of
the north american badger (Taxidea taxus) in northwest Iowa
will be presented and compared to more extensive work from
central Iowa, South Dakota, and east-central Minnesota.
Although the diet of.!'._. taxus has been demonstrated to rely
largely upon fossorial prey, seasonal and regional variation
is noted and may indicate the importance of opportunism in
food selection. Investigations of the predatory behavior of
badgers in Minnesota indicates that strategies develop which
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tend to conserve energy spent during prey capture. Capture
of plains pocket gopher (Geomys bursarius) by badgers will be
sunnnarized and discussed with respect to energy budget and
overall food habits.

5.
CLUTCH SIZE AND NESTING SUCCESS OF DUBUQUE ROBINS.
L. A. Brooks, Dubuque, Iowa.
The nests of 20 pairs of Robins, Turdus migratorius, were
observed every other day from date of discovery to fledging in the spring of 1977. Nests were found from 3 to 20
feet above the ground with the majority, occurring
between 6 and 10 feet. Thirteen nests contained 3 eggs,
five nests contained 4 eggs, and one nest contained 5
eggs. Fifty seven young fledged from 64 eggs. Three
eggs and four nestlings were lost. Four runts survived
to fledging.

6.

SUNBATHING BEHAVIOR OF THE PIED-BILLED GREBE.

Mark R. Ryan and Patricia A. Heagy, Ames.

Description of a suggested sunbathing posture and associated
morphological features are given for the Pied-billed Grebe
(Podilymbus podiceps), Podicipedidae. Orientation of grebes
displaying the "sunbathing" posture were recorded relative to wind
speed and direction and direction of incident solar radiation.
Results indicate that grebes displaying "sunbathing" postures
oriented in the direction to receive maximum solar input more
frequently than would occur by chance alone (p.< 0.001). Wind
direction was not found to be a factor affecting orientation of
sunning grebes. Selective advantages of sunbathing are
discussed.
7.

THE NATURAL REGIONS OF IOWA.

Dean M. Roosa, Des Moines.

A scheme is presented for dividing Iowa into biogeographical
regions. This scheme utilizes geological age and glacial influence
as the basis and is further refined by using information on bedrock,
soils and the distribution of plants and animals. It is hoped
this will provide a planning framework for evaluating regions for
potential preserves.
8.
WEED CONTROL AND ECOLOGY IN SOIL CONSERVATION CROPPING SYSTEMS.
David W. Staniforth, Ames.
Effective weed control in reduced tillage cropping systems is
dependent on the substitution of herbicides for the tillage which is
eliminated. In conventional tillage, seed bed preparation is complete
and creates an even start condition for crop and weed seed
germination; in reduced tillage systems this advantage for the crop
is often lost. Additionally, reduced tillage precludes the use of
soil incorporated herbicides and requires the use of preemergence
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herbicides which are more subject to failure from adverse weather
conditions. This presentation is intended to dis c uss the present and
current status of weed control in this production system and
indicate the probable modifications in conventional tillage
herbicide techniques needed for future success. Data from field
trials with herbicides in no till and other reduced tillage
systems will be included •

9. USE OF AERIAL PHOTOGRAPHY TO EVALUATE THE OCCURRENCE OF OAK
WILT IN IOWA FORESTS. Raymond R. Anderson, Iowa City.
Since 1974 the Iowa Geological Survey Remote Sensing Laboratory,
in cooperation with the Iowa Conservation Conmission and the
U.S.D.A. Forest Service has been using aerial photographic techniques to determine the extent of oak wilt (Ce r atocystic fagacearus)
damage in selected Iowa forestlands. In midsummer of 1974, 1:6,000
scale color (Kodak 2448) and color infrared (Kodak 2443) photography
was obtained over the Amana Forest in Iowa. In 1975 both the Amana
and Yellow River Forests were imaged at a scale of 1:8,000 using
the same films, and in June of 1976 and 1977 the Stephen's and
Shimek State Forests were studied, using only color film. Evaluation of the imagery revealed that color proved superior to color
infrared for identification of oak wilt-infected trees, and that
both scales worked equally well. Ground checks of selected sample
areas indicated that the techniques employed were accurate, and oak
wilt was not presently a major problem, infecting less than 1% of
the oak trees in these forests. The results of these studies
proved so successful that in the future the Iowa Conservation
Commission has adopted the technique as a standard forest inventory
procedure.

NATURAL AREAS OF THE GREAT RIVER ROAD: A PRELIMINARY SURVEY
Daryl D. Smith, Cedar Falls, Paul Christiansen, Mt. Vernon, and
Dean Roosa, Des Moines.

10.

A preliminary survey for the Iowa Department of Transportation of
the Great River Road corridor was conducted during the surmier of
1977 to locate natural plant communities of scientific value.
Detailed analyses were conducted on the portion of the corridor
along Clayton County X56 from Iowa 340 west of Pikes Peak State
Park to Guttenberg. Within the remainder of the corridor only
selected sites were examined in detail after an initial cursory
survey. Grazing and logging were responsible for the greatest
degree of disturbance of vegetation within the corridor. Using
six criteria, five sites consisting of woodland and prairies were
rated sufficiently high in scientific value to warrant preservation.
Ten other sites were evaluated as possessing high scientific
potential but require additi on al analysis to completely assess their
scientific value.
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11.

THE FIRST IOWA 'FORAY'.

Dean M. Roosa, Aires.

A 'foray ' is a short-term, multi-discipline study of the biota of
a small area. The first Iowa foray was co-sponsored by the State
Preserves Advisory Board and the Iowa Ornithologists' Union and was
conducted in Fremont County in early June. Birds, mammals, butterflies, vascular plants, bryophytes and lichens were surveyed by a
total of 15 participants. Future forays are planned and it is hoped
that more disciplines will be represented.
12. SUPPLEMENTAL Hc»lE HEATING WITH WOOD FUEL.
Marshalltown.

Robert Hibbs,

Energy shortages have brought about a renewed interest in the
use of wood as a fuel. This case study has obtained data on
costs and return from the installation of an efficient, airtight
woodburning stove. Costs included a stove, a cement block and
masonry chimney, and collection of the wood fuel, Wood moisture
content and the volume of wood consumed were recorded. Usage of
natural gas prior to the woodstove installation was compared to
usage following installation. A fourty to fifty percent reduction
of natural gas consumption should be feasible for homeowners considering wood as a supplemental fuel.

13. USE OF SATELLITE IMAGES TO PRODUCE A MAP OF LAND-USE IN IOWA.
Raymond R. Anderson, Iowa City.

The staff of the Iowa Geological Survey Remote Sensing Lab has
completed a land-use map of Iowa based on interpretation of LANDSAT
I satellite images. The map, the first of its kind for Iowa, was
prepared at a scale of 1:250,000 and printed at a l:500,000 scale.
It displays nine categories of land-use; they are urban residential,
urban commercial/industrial, urban open, transportation network,
extractive land, agricultural land, forest land, water, and reservoir flood pool. Interpretations were verified through the use of
Skylab and high altitude aircraft photography. Information from
various maps produced by the U. S. Geological Survey, Iowa Department of Transportation, Federal Aviation Administration, and the
Iowa Geological Survey also aided in production of the map. Preliminary copies of the map were reviewed by each of Iowa's 17
Regional Planning Agencies as well as the Iowa Conservation Commission and the Iowa Office of Planning and Programming. These
agencies corrected interpretation or handling errors and insured
inclusion of major land-use changes that occurred subsequent to
LANDSAT image acquisition.
14.

HMA FARM FOODS, PAST AND PRESENT.

Kay R. Hill, Lewis, Iowa.

Fann pond stocking histories along with stocking evaluations were
studied to detennine an econanical stocking procedure achieving
two successive year classes of largamuth bass. Iowa's fann pond
stockings began in 1945 and since then various stocking densities
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of largerrouth bass and bluegill have been tried. Past programs
failed to establish two successive bass year classes. A split
stocking program was initiated in I=a in 1974 utilizing an
autum plant of 2,500 fingerling bluegill per hectare (1000/acre)
foll=ed by a spring plant of 250 largerrouth bass advanced fry
per hectare (100/acre). A 1976 and 1977 evaluation of this
stocking program showed largerrouth bass spawned as age I fish in
one of 10 study ponds, but failed to establish an additional
year class. In 1977, evaluation of a stocking program using
175 bass per hectare (70/acre) was initated. MJrtality rates,
gr~ rates, and fecundity of bass and bluegill fran both
studies are conpared.
15. EXPLOITATION, HARVEST POTENTIAL AND BASIC LIFE HISTORY
OF PADDLEFISH IN THE UPPER MISSISSIPPI RIVER, Thomas W. Gengerke
Bellevue,
Mississippi River Paddlefish investigations were initiated for
the purpose of determing exploitation and estimating harvest
potential of this species and obtaining basic life history information necessary io formulate management regulations, Over 2,250
paddlefish from various sources were examined during the first
two years of study. Eleven hundred seventy-eight were tagged and
released in Pool 1J, Two hundred seventy-eight were tagged and
released in other pools bordering Iowa. Tag return information
indicated a significant portion of the total mortality was due
to sport fishing. Tag returns from commercial fish landings
indicated the fish move throughout the pool with some inter-pool
exchange. Cumulative population estimates ranged from 7,099 to
1J,1J4. There appears to be some stability near 11,955 fish.
Confidence limits a.re 9,259 to 16,892 at this range, Estimates
a.re for fish 40 cm or larger in Pool 1J, Most year classes
through age 18 were represented in the 425 jaw samples examined
and aged. Estimates of survival were S = .46-,75 for male and
S = .68-.80 for female paddlefish,
RELATION OF SOME PHYSI CAL CHARACTERISTICS OF THE MAQUOKETA
RIVER TO THE ABUNDANCE OF SMALLMOUTH BASS.
Vaughn L. Paragamian, Manchester.
16.

The objective of this investi gat ion was to measure the physical
characteristics of 12 study segments of the Maquoketa River and
associate these variables to the abundance of smallmouth bass .
Smallmouth bass were captured with electrofishing gear, measured ,
weighed , scales taken , fin clipped, and released. Schnabel population estimates were computed for each segment for bass ~200 mm and
bass <200 mm . Each segment was mapped with standard surveying
instruments to determine area, depths, contours , and gradients.
Substrate samples were collected systematically to determine the
proportion and distribution . Segments ran ged from .5 ha to 2 .7 ha,
lengths of . 18 km ,to . 95 km, and mean depths of .26 m to 1 m.
Segments contained the same types of sub st rate, but the proportions
i n each varied. Population estimates ran ged from 70 bass/ha to
1720 bass/ha (Ages I-IX) 'and standing stocks from 6 kg/ha to 182
kg /ha . Variables were test 2d by simple linear regression with a
si gnificant relationship (R=-. 62) between the density of bass <200
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mm and the p r opor tion of roc k and rubble subs trate . Vis ual i ns pe ct i on of plotted values of othe r compar ison s in dic at ed non - s i gni fi cant linear r e gress i ons may act ually be quadratic re l at i onships .
Test in g for other funct i ons and a s so ci a t ion of other phys i c a l
character istics t o the abundanc e of smallmouth bass i s in progre s s .

17. PRIMARY PRODUCTION OF PHYTOPLANKTON AT RED HAW LAKE, IOWA.
Larry Mitzner, Chariton.
Primary production of phytoplankton was determined biweekly by the
light-dark bottle method at Red Haw Lake during 22 March, 19742 December, 1977. Measurements were replicated at each meter to a
depth of 5 mat a location near the dam. Production ranged from
.05 g carbon/m 2 /day (gC) in early October, 1976 to 3.92 gC in late
November, 1976. Mean annual production was 1.82 gC in 1974
followed by a slight increase to 2.04 gC in 1975. Average production decreased to 1.36 gC in 1976 and 1.27 gC in 1977. Greatest
produc tion was at the surface with a mean of .63 gC followed by a
de c rease to .34 gC at 2 m. Thereafter, primary production decreased
to .19 gC and .14 gC at 3 and 4 m·, respectively. There was a slight
inc rease in production at 5 m where the mean value was .18 gC.
Production fluctuated widely during the year with peaks occurring
in each season. Low production was associated mainly with winter
and early spring.

18 .

THE EFFECT OF ALTERNATE YEAR WALLE YE FRY STOCKI NG ON
YEAR- CLASS ABUNDANC E I N THE CEDAR RI VER , IOWA.

Donald J . Deg an , Man chester .
Walleye, Stizostedi on y_. v i trium (Mi tchell) , we re c apt ured f rom t he
Cedar Rive r in Iowa to dete r mine year- class abun dance , growt h , and
the importance of prolar val stock i ngs to year- cla ss abundanc e and the
i mpact of river di scharge on year-c l a ss s trength. Walleye we r e captured i n Sept ember and Oct ober 1975, 1976 , and 1977 with ele ctr ofi shing gear. Walleye were measured , we i ghed , fin cl i pped , and a s cale
sampl e remove d . Prolarval wa l leye were stocked on an a l t ernat e year
basi s ; 1971 , 1973 , 1975 , and 1977 at 7 , 400 N/ ha (3000 N/ac ) . Yearcl ass abun dance was d i rectly related to stockings with cat che s of
2 . 7 , 0 , and 2 . 6 wal leye / hr in 1975·-77 , r iver di scharge d i d not affe ct
ab undance of age O walleye durin g t he se years. Mean l ength of age 0
walleye was 188 mm (7 . 4 i n ) in 1975 a nd 249 mm (9. 8 in) in 1977 .
Catches of other year cl asse s stocked be for e thi s i nve st i gation
indicated a val uable i mp ortan c e of walleye relea s e s t o t he populati on,
a l though natural p henomena oc c asional ly played a role affecting b ot h
nat i ve spawnin g success and survival of stocke d f i sh .
WALLEYE MOVEMENT AND BEHAVIOR IN SPIRIT LAKE. Richard
19,
McWilliams, Iowa Conservation Commi s sion, Spirit Lake,

H,

Eig ht wild -trapped walleye ( f Jur male and four female) were tagged
with surgically i mplant ed ultras onic transmitters. The walleye
ranged from 50 t o 69 cm in length and wei ghed from 1,4 to J.6 kg,
Fi s h were monitored from May through November, Movement and beha-
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vi or al patter ns were individua lis tic , however, spatial movement was
gr eater dur i ng late spring and f a ll t han during summer. Four of
five fis h tracked establis hed we ll-defined activity centers of
various s i zes between mid - J une and early September. One fish did
not appear to establ ish an activity center, but was found throughout
the lake . Walleye preferred r elati ve l y s hallow water (< J,7 m), and
duri ng daylight were us ua lly associa ted with dens e beds of submergent vegetati on, with movemen t toward r ock reefs, rock piles and
inlets at ni ght , Diurnal ac ti vi ty patterns r e vealed walleye were
most acti ve between s unse t and midnight during the summer and fall,
and general ly mos t a ctive about s unrise during late spring, Boating
acti vity had l i t tle e ffect on wa lleye behavior except when fish were
l ocated i n s ha llow wa ter, a lthough t hey were not noticeably affected
when located i n de nse beds of s ubmergent ve getation.

20. SPACIAL AND TEMPORAL DISTRIBUTION OF LARVAL FISHES IN THE
UPPER SKUNK RIVER. Lance Perry* anjBruce W. Menzel, Ames.
Larval and juvenile fishes were collected from eiqht locations on
the upper Skunk River in the vicinity of Ames, Iowa. Sampling was
conducted with stationary drift nets for 12 hr daytime and 12 hr
nighttime periods from late April to late June, 1977. Additional
collections were made with dip nets during this same period.
Species identifications were based upon available literature
de scri ptions where applicable. Undescribed species were identified
by assembling a sequential size series of specimens which allowed
the es sentia·l aspects of larval development to be observed. Species
de s ignations were based upon developmental similarities between
unknown larvae and juveniles of known identity. The most abundant
species within the study area was the bigmouth shiner (Notropis
dorsalis). Numbers of drifting larvae revealed a four fold increase
in drifting activity at night. Distributions and abundance of
larvae were correlated with previous ichthyofaunal surveys on the
river.
LARVAL DEVELOPMENT OF SKUN K RIVER FISHES.
Bruce W. Menz el, Ames.

21 .

Lance Perry* and

Most teleostea n fishes go through a period of ontogenetic development aft er hatching which is characterized by rapid changes in
morphology. During t his larval period the yolk sac is absorbed and
exogenous fe eding begins, the air bladder fills providing buoyancy
and mobility, and the development of fins, fin rays, spines, scales,
and pigmentation progresses . The larval development of eighteen
species of Skunk River fishes was recorded from collections made
duri ng spring and summer, 1977. Species identifications were based
upon devel opmental similarities between the larvae and juveniles of
known identity.
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ENGINEERING
1. EXPF.RiliMENTAL PE~RHANCE OF A m;TltiruTED VACUUM FL(')W FLAT
PLATE SOLAR COLLECTOR. Paul A, Jensen , T.F. Smith, D.L. f,pencer,
and S.W.· Weber, Iowa City.

A flat plate solar collector array was testea to evaluate its
performance unaer various natural ana controllea conaitions. The
transfer fluia utilizea was water • . The two 1,77 m2 panels each consisted of two thin stainless sheets (one of which was texturea) seam
welded about the periphery,allowing inlet ana outlet ports. The
panels were continually collapsea upon each other (as much as the
texturing woula allow) by operating the system at subatmospheric
pressure. Inlet temperatures were variea from 15°G t o 6?°C, air
temp. rangea from -lOoC to JO°C,ana collector slope variea from 20 °
to {:/Jo. Mass flow was hela constant. A minicomputer with an analog
to aigital coupler controller was employea in the aata measurement
ana reauction to expeaite the tests ana to minimize errors. Test
data were reaucea to efficiencies, useful energy, ana heat 1oss
coefficients for sr-,tem evaluation. Results appear favorable, ana
inaicate that further testing with aifferent panel paints ana collector covers cou1a prove beneficial. The analysis suggests that
distributea flow collectors merit serious consiaeration io solar
water heating aesigns.

1 This research was supportea in part by a grant from the Iowa
Energy Policy Council.

2. VACUUM-FLOW SOLAR COLLECTORS -- AIR REMOVAL BY FLOW INTERRUPTIONS. Mohamad Z. Sheikholeslami* and Donald L. Spencer, The University of Iowa, Iowa City.
In order for the full-flow, below-atmospheric-pressure solar collector absorber panel to function with maximum efficiency, the liquid
must be drained when the collector is not in operation, and air removal must be complete upon start-up. Air removal is complete when
fluid flow is upward through the panel. However, this mode of flow
is undesirable, because of the associated high vacuums applied near
the top of the collector. When liquid is introduced at the top, the
establishment and maintenance of a suitable vacuum is easily achieved,
but the liquid tends to flow in selected paths and large patches of
air remain and are held in place by buoyancy forces and surface tension. These air patches impair the heat removal mechanism. However,
when the fluid flow into the collector is interrupted, a strong mixing of air and water occurs as the water seeks the hydrostatic state.
With subsequent reestablishment of flow, much air is removed. This
paper reports on experimental measurements of the effectiveness of
the flow interruption mechanism in air removal by entrainment.

34

3. FREEZE-TOLERANCE TESTS OF A DISTRIBUTED-FLOW SOLAR COLLECTOR .
Baban V. Baliga* and Donald L. Spencer, Univers it y of Iowa, Iowa Ci t y .
The heat removal fluid in a liquid-type flat plate collector should
be drained when the collector is not operating . This is to avoid
warm-up lo sses , and prevent freezing. Use of antifreeze solutions is
not des irable becau se of cost, toxi c it y , and a dvers e effect on performan ce . However, a co llec tor s hould be emplo yed whic h would be
undamaged in the event of accidental freeze-up . This r epo rt i s on
fr eeze-toleranc e te s t s of The Universit y of Iowa- Pleiad distributed
flow collector. The rep ort describes ex t ent of damage to th e panel,
and effec t of freezing on performance.

4.
WHY SOLAR ENERGY COSTS SO MUCH: NEW WINE I N OLD BOTTLE S.
Donald L. Spencer, The Universit y of Iowa, Iowa City .
The cost of solar thermal e nergy may be divided into: a) cost of
materials , b) cos t of pre-as sembly of collector, and c) cost of as sembly . The cost of materials, excluding components needed in norma l
building construction, could be as low as $0 . 50 per million Btu . This
could be the only essential outflow of money from the state of Iowa
(for the collector proper) as compared with about $3 for oil . But
the cos t of labor, (pre-assembly and array construction), for design
approaches and utilization situations tha t are t ypical, add on about
$16 per million. This could be reduced to $6 by suitable approaches.
The thesis is presented that both from the point of view of the home
builder, and the manufacturer of solar hardware, successful utilization of solar energy is being greatly limited by preconceived not ions
that derive primarily from economic and social patterns o f the pas t,
but which do not apply as such to the need and opportunities for
solar thermal energy utilization today.

5 . THE MINING AND UTILIZATION OF WESTERN COAL,
G, Burnet, Ames,

M. J, Mur tha * , and

Western coal is one energy source capable of meeting governmen tal
clean air re gu lations when burned to produce electric power, Projections show that 400 million t ons of western coal will be bur ned
in 1985, an amo unt almost equal to the total coal consumption for
197 6 . As much a s 80 perc e nt of this coal will be burne d in new
power generating facilities located west of the Mississippi River
and will not be available to most of the nation's utilities,
Because many coal contracts are written for the lifetime of power
plants, most of the we stern coal which will be mined between now
and the yea r 2,000 is alread y committed. Conseque ntl y , western
coal may assume a more limited r ole than some have projected in
solving the relatively short term energy problems of our country
and the r est of the world.
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6. FUTURE OUTLOOK OF THE AMES SOLID WASTE RESOURCE RECOVERY SYSTEM
Petros Gheresus, Aines .
The Aines Solid Waste Resource Re cove r y System has entered its third
year of full sca l e operation. The plant processes industrial, commercial and residential refuse and extracts valuab le resources such
as fuel , ferrous and non-ferrous metals, wood chip s and baled paper.
The economic chara cteristics as well as the operating experiences of
the Aines Solid Waste Resource Recovery System are presen ted and discussed. Implications for designing future systems in other communities are explored.
7.
MEASUREMENT OF AT - REST PRESSURES IN SOIL WITH A
THIN BLADE SENSOR . Bernard D. Remmes and Steven Moldt,*
Departm2nt of Civil Engineer in g , Iowa St ate University, Ames .
This research is an initial stage in th e development of
a senso r t o measure in- s it u soil stress . The inserti on
of a sensor into soil produces a disturbance zone . Prior
studies have focused on minimizing but not evaluating
such disturbances; the a tt i tud e of this study is instead
to re cogni ze , evalua t e and co rr ec t for th e disturbances .
Pressure cells were incorporated into blades of differen t
thicknesses. The blades were inser ted into so ils, and
soil pressures were evaluated with th e varying blad e
thi cknesses such that extrapola tions were made to zero
thi ckn esses . As a further ch eck on the soil in-situ
stress, the forces necessary to insert and extract the
blades were used to evaluate the average soil pressure
acting normal to the blade.

8. THERMOTRANSPORT OF HYDR OGEN AND DEUTERIUM IN NIOBIUM.
D. T. Peterso n and M. F. Smith,* Ames.
A new technique for measuring thermotransport has been developed
and, when combined with mass spec trographic anal ys is, provides a
very precise measurement of isotope effects. Observed heats of
transport are 0. 123 eV for hydrogen and 0. 187 eV for deuterium.
These are of great interest because the heat of transport exceeds
the activation energy for diffu sion and because an isotope effect
has not been predicted by a theoretical model.

9. -:l:ERMmHGRATION OF C, 0 AND NIN VANADIUM AND V-Ti ALLOYS.
O. N. Carlson, F. A. Schmidt and\~. N. Weins, Ames.
The migration of so lute atoms in a solid in the presence of a temperature gradient, i.e. thermomigration or thermotransport, has been
investigated for vanadium and vanadium-titanium alloys. Oxygen and
nitrogen have been shown to move toward the colder region, that is
the heat of transport Q* is positive. In contrast the direction of
carbon migration in vanadium is toward the hot end, i.e. Q* is nega36

tive. Since vanadium-titanium alloys are being considered as a
container for the plasma of a fusion reactor, the migration of
solutes under a sharp temperature gradient in these alloys is of
great interest and concern. The therrnomigration of carbon in V-Ti
alloys was investigated as a function of titanium content. The
occurrence of a reversal in the sign of Q* was observed somewhere
between O and 5 wt % titanium. This is the first time such a reversal has been reported and has interesting theoretical as well as
practical implications. Recent results indicate that the crossover
point is at about 1% Ti where there is no measureable migration,
that is Q* ~o. The experimental method and results along with the
underlying equations describing the migration phenomenon will be
discussed.
10.
EQUILIBRIUM HYDROGEN PRESSURE MEASUREMENTS IN THE STRONTIUMHYDROGEN SYSTEMS. D. T. Peterson and S. 0. Nelson,* Ames.

The strontium-hydrogen system was studied by measuring the hydrogen
equilibrium pressure, at various compositions, from 700 to 900°C.
Tantalum was used as a container for the strontium specimen and
acted as a semipermeable membrane that allowed the hydrogen to pass
through reversibly but prevented the strontium from escaping.
Hydrogen followed Sievert's Law up to a hydrogen to metal ratio of
0.35. The enthalpies of formation of a-SrH2 and 8-SrHz were found
to be -43.7 ± 0.7 kcal/mole Hz and -45.5 ± 4.0 kcal/mole Hz, respectively. The pressure-composition isotherms agree with published data
from the strontium-hydrogen phase diagram.
THE APPLICATION OF REMOTE SENSING TECHNIQUES TO FLOOD INUNDATION MAPPING. M. Patrick McAdams,* Bernard E. Hoyer, Iowa City.
11.

The Iowa Geological Survey Remote Sensing Laboratory has analyzed
multiband imagery from aerial and orbital platforms and has determined that .7 to 1.1 microns is the portion of the near visible
spectrum most useful for mapping areas of recent flood inundation.
Research also has shown that flood boundaries can be interpreted
from similar types of imagery acquired in any season and within a
minimum of seven days after the flood waters have receeded. The
horizontal accuracy of flood boundaries interpreted from imagery was
tested using data collected during and after the June, 1975
flood on Squaw Creek and South Skunk River near Ames, Iowa. Contour lines of flood crest elevations were constructed at six cross
sections using stereoplotting instruments. Then, selected points
along the portions of the photo-interpreted boundaries within the
cross sections were visually transferred into the models and
plotted. The horizontal and vertical positions of these points,
relative to the flood crest contour lines, were then analyzed.
Based on a total of 133 points, it was concluded that the horizontal location of the flood boundary could be mapped to within
± 20 feet using post-crest color infrared photography.
The
results of this research indicate that remote sensing techniques
can provide accurate, timely and low-cost data on the area inundated by a flood.
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12 . STUDY OF FLOW PATTERN IN AN ENCLOSURE WITH A MOVING PISTON.
Kini-Yu Chang, Ching J. Chen and Enzo 0 . Macagno, University of Iowa,
Iowa City .
The flow through the orifice inside a confined chamber due to
a movin g piston finds its use in several engineering application ~
for example, in a shock absorber and in the recoil mechanism of a
weapon. The present study investigates the detail flow pattern in
such a device.
It is assumed that the fluid is incompressible and
the flow is axisymmetric . The governing equation for fluid motion
is written in vorticity and stream functions . The finite difference
numerical approach was employed to solve the problem. The flow calculated is a piston accelerating constantly to Reynolds number 5 .
Then the piston is kept at constant speed afterwards. The results
show that streamlines are not symmetric about the piston throughout
the process . A se paration is found to occur behind the piston
shortly after the piston begins to accelerate . The separation
region tends to grow with the time . Vorticity dis t ribution a l so
presents a rather asymmetric pattern about the piston with two
relative maximum values sitting on t he corners of the piston . Theoretical and experimental research is being conducted to investigate
the flow pattern when the piston is accelerating to a Reynolds
number of 3752 .
13 . COMBINED CONVECTIVE TURBULENT FLOW AND AXIAL CONDUCTION IN THE
ENTRANCE REGION OF A TUBE . Jenq S . Chiou and Ch i ng J . Chen ,
University of Iowa , Iowa City , Iowa 52242 .
In many heat exchanger devices the fluid motion is turbulent and
the wall condi tion is rarely isothermal or in constant heat flux .
An example of this is the tubular solar collector . If the conduc t i vity of the pipe wall is large , such as copper, t he heat transfer
must be anali zed combining the turbulen t f l ow with the wall conduction . In the present study , a mixing length turbulence model and
the Van Driest near wall function are adapted to sol ve the heat
transfer characteristics of flow in a t~be . The properties of the
fluid are assumed to be variable . The wall temperat ure is solved
with the conduction equation coupled with t he f l uid flow in the pipe.
The predict ed results are verifi ed with the ava i lable experiment al
data. In the case when the tube, with a high thermal conductivity
is uniformly heated and insulated at both ends the effect of the
axial cond~ction is to increase the heat transfer at beginning of
the entrance region and to decrease the maxi mum wall temperature.
In general , the local Stanton number decreases monotonically from
the inlet to the tube exit . The study demonstrat es a mean to predict
the heat transfer characteristics when t he a xial tube wall conduction is important or when the wall boundary is arbitrary .

THE PLATO SYSTEM OF COMPUTER-ASSISTED INSTRUCTION
IN ENGINEERIN G EDUCATION AT IOWA STATE UNIVERSITY.
Wayne C. Dowling, Ames

14 .

PLATO, a system of computer- based programmed instruct i on, has been
used experimentally for several years in engineerinq at Iowa State
University. This is a progress report on on-going work.
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A major instructional area investiqated has been that of engineering
graphics. Lessons have been developed by the author and are being
used by students as an auxiliary learning resource. Comments from
students usinq the system have been very favorable. The lessons and
the techniques they employ are discussed in the paper.
Other uses of the system in engineering education include computer
graphics, computer-aided design, and as a base for student-designed
and implemented projects. Instructional use in other engineering
and engineering-related course areas has not been explored because
of the limited terminal resources available.
The experimental use of CAI in enqineerinq at Iowa State has shown
the capabilities and limitations of the methodology. Well-planned
lessons on such a system offer advantages over conventional type
instruction. But such a tool is best used as a supplement rather
than as a substitute for conventional instruction.
15.

A FORCE ANALYSIS OF THE WRIST PRIME MOVERS

R. B. Brumbaugh,* Youngil Youm and Kwan Rim, U of I, Iowa City.
In the past, theoretical optimization techniques have been used in
an attempt to determine the forces producible in the wrist prime
movers, the ECRL, ECRB, ECU, FCR, and FCU. The present study is an
attempt to quantify the forces producible in the wrist prime movers
using anatomical and experimental, as opposed to theoretical, techniques. Based on the assumption that the force producible by a
muscle is proportional to its cross-sectional area, the number of
unknowns in this indeterminant problem was effectively reduced to a
determinant problem.
It is also based on an assumption that there
exists a constant relationship between the cross-sectional area of
a muscle and the total cross-secti6nal area of the forearm, allowing for the determination of the cross-sectional areas and thus
the forces producible by the wrist prime movers in a living subject.
Fresh-frozen normal cadaver specimens are ~sed for the cross-sectional studies. Force columns specifically designed for this study
are utilized to measure the total force produced by the wrist, and
the individual contributions of the wrist prime movers are then
determined using the equation of statics.
The results are compared
with those obtained using optimization techniques.

16.

ORGANOCHLORINE RESIDUES IN FISH FROM THE IOWA RIVER.

Judy A. Freitag, Iowa City.
The fate of dieldrin and DDT and its metabolites was studied in Iowa
River fish found above, in, and below the Coralville Reservoir for a
one year period beginning September 1976. Nine species were analyzed
using whole body composite samples according to the method described
in Pesticide Analytical Manual vol. 1, HEW 1971, Section 211.13f, and
identified and quantified by gas liquid chromatography. Highest
levels found include 22lppb for DDE, 105 ppb for DDD, 77 ppb for
DDT, and 496 ppb for dieldrin. Carp exhibited the highest average
amounts found.
Results indicate a decline in residue levels since
the banning of these substances. A pattern of bioaccumulation among
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fish is s uppor ted by the study , bott om- feeders a nd omnivores sho~i ng
hi ghest l eve l s . A corre l a t ion exi s t ed be tween resid ue l eve l and
length of fi s h. 3f f ects of t he r eserv oir wer e a l so s t ud i ed i n re lation to l evel s f ound at t he d i ffe r ent l ocations a l ong the river ,

17. AN ANALYSIS OF FACTORS AFFECTING IMPINGEMENT
COLLECTIONS AT AN ELECTRICAL GENERATING STATION.
Scott D. Prill and Donald B. McDonald,* Iowa City.
Studies of fish impingement by an electrical generating
station located on the Mississippi River were conducted
during 1975 and 1976. The collections were analyzed by
means of dominance-diversity relationships to compare
the composition of the impingement collections with the
fishery of the river in the vicinity of the station.
Results of these comparisons indicate that the composition of impingement collections is not representative
of the natural community structure and is influenced by
a variety of hydrological and ecological factors. Design and operation of station intake structures may
also markedly influence the impingement process.

18.
PESTICIDE INTERACTIONS IN IOWA SURFACE WATERS.
Ruiz and Jerald L. Schnoor, Iowa City.

Carlos E.

To detennine if any relationship exists between pesticide residues
in surface waters and runoff we attempted to correlate the
pesticide concentration with flowrate, suspended solids, and turbidity.Analyses of data from nine major rivers in Iowa.gave correlation coefficients between 0.38 and 0.55 for insecticides and very
low or negative coefficients for the herbicides Lasso and Atrazine.
For a rainfall runoff period,the correlation coefficient for
pesticides like dieldrin were between 0.70 to 0.95,while those for
herbicides were much lower.Mass balance analyses were perfonned on
data from a small watershed study to determine pesticide and sediment loading rates, and to compare these rates with levels specified
in the Iowa Soil Conservancy Act.Major stonn events easily exceed
these levels for annual average sediment loss per acre. Concentration versus time plots ,from data for the period from April 1968 to
October 1976 for several pesticides.showed little change in DDE
concentration,but a marked decrease in dieldrin peak and mean
concentration levels in the Iowa River.Data collected for the
herbicides Lasso and Atrazine for a two-year period show runoff
peaks only during the application season,indicative of rapid
degradation rates.The data for the investigation was obtained from
the State Hygenic Laboratory.
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19 . DETERMINATION OF PHYTOPLANKTON SINKING RATES IN CORALVILLE
RESERVOIR AND LAKE MACBRIDE , IOWA . Edwin R. Slattery* and Jerald
L. Schnoor, Iowa City .
Experimentally defined sinking rates are necessary if mass balance
gains and losses of phytoplankton are to be modeled accurately . For
this study , water samples taken from Coralville Reservoir and Lake
MacBride were introduced into and allowed to settle in a 37 , 5 liter,
244 cm tall plexiglass column , Periodic withdrawal of water from
three side ports over a two day period permitted the detection of
changes in community chlorophyll content and individual genus types
with time , A spectrophotometer was used to detect chlorophyll con tent and genus counts were performed microscopically . Results show
that phytoplankton communities from Coralville Reservoir composed
predominantly of diatoms and green algae sink at a rate flucuat i ng
from 0, 67 to 1. 48 m/day over a June to August , 1977 , sampli ng peri od ,
Cyclotella , Melosira and Nitzschia range , respectively ; 0, 78 to 1, 52
m/day , 1, 07 to 2, 50 m/day and 0, 20 to 1, 02 m/day over the same sampl i ng period , Weekly variations and trends were noted , Samples con taining blue - green algae taken from Lake MacBride in October , 1977
showed a community negative sinking rate (rise rate) of 2 ,48 and
2, 89 m/day on two different dates . Anacystis rose at 2,11 m/day ,
Determination of the rate of sinking of both phytopl ankton communities and individual genus has been accomplished using this
technique ,

20.
DEFORMATION OF ACTIVE LEFT VENTRICLE BY A FINITE ELEMENT ANALYSIS . C. H. CHEN, C. J . CHEN , K. RIM, and H. L. FALSSETTI . The University of Iowa, Iowa City.
An active left ventricle model is proposed . This model i s used to
analyze the deformation of the active left ventricle with a finite
element method . The left ventricle (LV) is treated as an active ,
heterogeneous, nonlinearly elastic material. The geometry of the LV
is considered as a truncated thick-walled ellipsoid of revolution .
The model allows the LV to be an ort hotropically layer three - dimensional structure with a large deformation . To simulate the LV contraction when the blood pressure in the LV increases , an activation
function is proposed which is analogous to the temperature function
in the engineering material. That is, the material contracts when
the temperature of the material is decreased. The LV activation
function is a function of time and space and can be determined when
the pr ess ure in the LV and the deformation pattern of the LV are
known . In this study a LV of 72 isoparametric finite elements is
considered with s ix time incremental steps in a cardiac cycle for the
determination of the LV activation function. The present analysis
predicts the twisting motion of the LV due to the orthotropic fiber
orientation and a three dimensional deformation during a sequential
activation of the LV contraction in the cardiac cycle. It is demonstrated that the LV activation function may be used as one of the
cardiovascular indices .
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GEOLOGY
1. MORPHOM8TR I C ANALYSIS OF NAT UR AL R8GIONS I N IOWA : A COMPUTER I ZED
APPROA CH , D, 8 , Hamilt on , Ames,
The geomorph ically homogeneous regions in Iowa are stat istically defined
by topogr aph i c variables derived from 27o strati f i ed , random soil survey
samples, 1:250,000 topographic maps, and digitized well logs, Trend
surf ace and cluster analysis of the data i s expected to reproduce the
soil association patter n wh i ch corresponds to the generally accepted
physiographic regio ns ,
Data collected fro~ the 1: 250 , 000 topographic map includes length
and location of all blue lime channel segme nts ordered according to
Shreve , location of all drainage d ivides and poi nt elevations at one
mi le int erval s , These data are mani pulated i nto mean segment l ength
and gradient /order , mean drainage de ns ity/order , mean drainage basin
area /or' er , mean elevation , standard dev i ation (r elief measure ), and
skewness (relief d istribution ) per ten square miles, Data from the 2%
soils survey includes dist ri but ion by area percent of slope classes,
degree of soil drai nage , terrain location, and parent material, The
thic kness of regolith and el evations of bedro ck surface are derived
f rom well logs i n the I. G, S, c omputer f iles and averaged by townships,
All data is digiti zed , located by latitude and longitude, and manipulated by the MSDAMP s ystem to produce graph ic and statistical output,
The output will consi st of topographically uni form areas which are
quantitatively described , These areas will provi de suitable basis f or
regional planning decisions , The da ta bank can be organized into
drainag e basins and the variables used in fl ood and sediment yield
anal ysis,

2.

WIND-ALIGNED DRAINAC;r: IN WEST-CENTRAL IOI/A

George R. Hallberg, Iowa Geol. Survey, Iowa City
Hi altitude, color infrared photography taken in November at low sun
angles, reveal a strong NW-SE lineation in the landscape of part of
West-Central Iowa. This lineation, as revealed on the photography,
is most strongly expressed in parts of Carroll, Crawford, Shelby, and
Audubon counties. This area is mantled with 20 to 32 feet of loess
on stable divides. Drilling transects along interfluves reveal the
typical sequence of stepped (loess-mantled) erosion surfaces: Yarmouth-Sangamon divides; Late-Sangamon erosion surface; lower Wisconsinan-age, Iowan erosion surfaces; and loess-mantled Wisconsinan terraces above alluvial valleys. Analysis of stream valley alignment
in the area reveals that first order valleys, which are formed almost
entirely in loess uplands, show a strong preferred orientation of
N40-S0° W, within an otherwise random distribution. This orientation
parallels known eolian sand deposits, and pinnate drainage in the
loess bluffs, and is interpreted as wind-alignment of the first-order
streams within the loess, created by strong northwesterly winds.
Higher-order streams are controlled by the till landscape beneath
the loess. Preferred orientation in these higher order valleys parallels trends of till joints in the area. These same preferred
orientations can be seen in other parts of Iowa as well.
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3.

A PATTERN OF EOLIAN DEPOSITION.

Lyle L. Davis, Waterloo.

Patterns of surface materials were studied in and around an isolated
area of loess on the Iowan surface. Distributional and stratigraphic patterns were studied in this 180 square mile area in
relation to topography and indicated wind conditions. The results
of the study suggest that the loamy sediments, as well as the loess
and the eolian sands, are the products of wind erosion and deposition from the same source area sorted by the influence of topography. A model for this process is proposed.

4. ORIGIN OF UPLAND SANDS AND GRAVELS AND STRATIFIED DRIFT IN N.E.
IOWA. George R. Hallberg, Iowa City.
Isolated exposures of upland sand, gravel, and stratified drift on
the Iowan Erosion Surface in N.E. Iowa have been discussed since Calvin introduced the Buchanan Gravels in 1896. Detailed test drilling
has shown: l. These stratified deposits occur at the base of uniform till sheets, and are exposed because of the development of the
stepped erosion surfaces; 2. There are as many as 5 till sheets in
this area (instead of the classic 2); 3. These deposits occur at
many different stratigraphic horizons and are widely different in
age. The stratified materials occur in 3 basic associations. l. As
relatively undeformed or deformed (drumlinoid), discontinuous
bodies, that are genetically related to the overlying till. Till
associated with the deformed bodies exhibit structure and fabric
resembling sheared lodgement till. These forms may represent a
frontal apron of glacial deposits, subsequently overriden by advancing ice. 2. Where the materials are mineralogically related to
the underlying till, but appear genetically related to the overlying
till. These deposits may occur as long ridges and may represent
subglacial fluvial deposits or flutings of subglacial material.
3. The materials also occur as isolated remnants of "interglacial"
or interstadial deposits. These models help explain the "unpredicable" nature of intertil l aquifers.

5. LOESS DISTRIBUTION ACROSS THE IOWA RIVER IN EAST CENTRAL IOWA,
Alan J. Lutenegger, Dept. of Civil Engineering, Ames
The occurrence and properties of loess deposits on both sides of
the Iowa River were investigated. A borehole transect was located
in a North-South direction nearly perpendicular to the flood plain.
Along with depth measurements, and standard pedologic data, various
engineering properties (shear strength, density, moisture content,
particle size, etc.) were determined. The results substantiate
the hypothesis that the Iowa River was a major source of eolian
silts in Eastern Iowa and give insight into the direction of
depositional winds in this area.
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6. WOODFORDIAN AND HOLOCENE DEVELOPMENT OF THE LITTLE SIOUX RIVER.
Bernard E. Hoyer, Iowa City.
Glad.al ice blocked the drainage of the Ocheyedan River system in
Clay and Buena Vista Counties about 14,000 RCYBP. This created a
short lived lake near Spencer and, subsequently, established a new
channel by flowing into the Little Sioux River near the mouth of
Waterman Creek. The addition of 4250 krn 2 to the drainage basin of
the Litte Sioux created a complex fluvial response which resulted
in a unique terrace sequence. The highest terrace (Tl) is loess
covered and developed from glacial outwash circa 20,000 RCYBP. T2
represents the floodplain active immediately preceding the drainage
derangement. The lower terraces, T3, T4 and TS, are unpaired and
were formed between circa 14,000 and 10,000 RCYBP as the Little
Sioux adjusted to its new basin. Since 10,000 RCYBP the valley has
aggraded 6 meters and is apparently at the same elevation now that
it was circa 6000 RCYBP.

7. ALLUVIAL STRATIGRAPHY OF CRAWFORD CREEK. Bernard E. Hoyer,
Nyle C. Wollenhaupt*, and Richard G. Baker, Iowa City.
The stratigraphy of alluvial sediments along a portion of Crawford
Creek, Ida County, Iowa, was analyzed in November, 1976 by the Iowa
Geological Survey. The assessment was conducted for the Historic
Preservation Office as an aid to evaluate possible archaeological
resources at a Soil Conservation Service watershed project. Twelve
test holes were augered to depths ranging from ll to 36 feet by an
SCS crew. The alluvial sediments were correlated into 6 stratigraphic units which had wide areal extent in the valley. The sediments
overlay glacial till and include from bottom to top: (l) sand and+
gravel containing macro fossils, including spruce and fir (12,700 190 RCYBP, I-10,038); (2) 8 feet-si.lty+alluvium; (3) 3 feet- organicenriched coarse, loamy sediments (715 - 85 RCYBP, I-10,037); (4) 8
feet-silt loam sediment with a weakly developed paleosol on the top;
(5) 15 feet-silt loam colluvium with the modern soil on the top; and
(6) locally, up to 5 feet of post-settlement alluvium-colluvium. The
sediments, flora, and C-14 dates suggest that the basal till of the
valley is a late-Wisconsinan deposit. Late Holocene fluvial activity
extensively scoured and reworked earlier alluvial sediments. Most
recently, extensive silty alluvium-colluvium has been deposited.
This sequence is similar to the one found at Willow Creek, Harrison
County.
8.
LATE-GLACIAL PLANT REMAINS FROM MUSCATINE CO. , IOWA.
G. Baker, Iowa City.

Richard

Buried organic silts 3-3.7 m below the surface near Nichols, Iowa,
were analyzed for pollen and plant macrofossils. The sediments were
cored by the Iowa Geological Survey. Wood from 3.5-3.7 m was previously dated at 11,800±200 years B.P.(13654). The sequence is
dominated by Picea (spruce) pollen, with low percentages of Larix
(larch), Abies (fir), deciduous trees, and herbs. It closel_y_ _
resembles most other Late Wisconsin pollen sequences from Iowa and
the Midwest. The interpretation of the deciduous-tree pollen has
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lon g been controvers ial; was this pollen blown from a distant but
unspecified source, or did these trees grow locall y in favorable
microenvironment s? Needles of spruce and l a rch are abundant, and
suggest that th ese two tree spec i es were common in th e l a t e - gl a cial
forest. A fir needle, Betul a (birch) fruit, and an Acer negundo
(boxelder) fruit fragment indicate that these trees were present
but may have been rare. Fruits of damp-ground plants, such as
Cyperus, Carex, and Eleocharis palustris indicate a wet local
habitat. Microspores and megaspores of Selaginella selaginoides, a
boreal to subarctic plant of open damp-ground habitats are also
present. In late-glacial time a spruce-larch forest, scattered
deciduous trees, and open areas probably covered Muscatine County .
This vegetation indicates a cool, moist Late Wisconsin climate.
9.

Ai1 0l-1ALOUS CA,'l.30NA n A.', D G'l.'\.[i ITS ERRATICS ALG!~G THE F.ST
J. Le roy 3!vi.ser, Ames.

FL Ni< OF T:G 3I SnO :t.N ZOUNTAIN .3, ,/YOi'ING .

A discontinuous deposit of lar ge i gneous boulders ~hich range uo
to 7x7x6 meters exists alons 3eaver Cree~. The bo uld e rs a re located
in t hree geomorphic uo sitions: (1) on hi gh erosional surfaces ,
( 2) in t e rrace de oosits alon g 3e, ve r Creek , a nd ( • ) in lands l ide
deposits derived fr om t he above. A statistical size distribution
study of t he boulders i ,dicated that the size wa s indeoendent of
the geo morphic oosition. Boulders in situ are surround ed by a
matrix of sand and s i lt. This evidence aopears to si gnify tha t
t he se de oosits r e sulted from debris f lows.
Large carbonate erratics are a lso com:non along Bea ver Creek,
but they were der i ved from a different s ource than the granites.
The carbonates have a rr~ximum size of 15x6x5 me t e rs and their
distribution rules out stream deposition. Inste ad, they originated
directly from the vertical limestone bedrock of t he r.ount3.in front.
In addition, carbon,.te erratics measuring uo to 16x?x6 rr.eters are
located ten kilometers to t he north, near Salt Cre ek . The Salt
Creek boulders a re a concentrati on of Mississippian limestone
erratics whic h are greater than four me t e rs in intermedi~ te diameter
and are located four kil ometers from t~e mountain fr ont. The
distribution of t hese carbonates signifies a pre historic rockfall
avalanche or "sturzstrom",
THE IMPORT OF MASS MOVEMENT AND PIPING IN BADLANDS SWPE
10,
DEVELOPMENT. Robert R. Churchill, Iowa City.
Field reconnaissance study of a small drainage basin developed
on the Chadron Formation (Oligocene) in the Big Badlands, South
Dakota, revealed mass movement and piping to be dominant processes in hillslope development. While seasonal creep is undoubtedly a major factor in slope development, evidence of a
wide variety of mass movement types is apparent. Piping and associated collapse features exhibit a close correspondence in their
occurrence to mass movement debris, but piping is also developed
on valley sides and in situ materials. Mass movement features
and piped tributary channels show a marked preference for the
northeast-facing valley side. As a result, northeast-facing valley-side slopes are complexly faceted in contrast to smooth and
convexly rounded southwest-facing side slopes. Field evidence
suggests that differences in surface morphology of opposing valley sides arise from aspect-induced differences in moisture budget.
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11. USE OF LO G-PROBABILITY PLOTS FOR SIZ E GRADE ANALYSIS
IN DETERMI NATION OF DEPOSITIONAL ENVI RONMENTS OF AN CI ENT
SANDSTONES. Sh i rl ey Cropper, Ce dar Fa lls.
Lo g-prob a b i l i t y p l o ts o f g r a in size a n a lyses show stra ight
line segment s which r eveal p opul a tion breaks within the
distributions in a ccordance with three modes of wa ter
transport: r o lling, s a ltation, and suspension. Rela tionships among the sub-popula tions rel a te to depo sitiona l pr oc esses operating within t h e dep ositiona l
environment a t the time the s a nd was laid d own .
Sample s
of P e nns y l vani a n age sandstone s ex posed in three loc a lities in Iowa were a naly zed for this study . Preliminary
results indicat e that the se sandstone s we re d e po sit ~ d a s
pa rt of a l a r g e deltaic distributary s y ste m.

12 . THE IMPL I CATIONS OF THE PRESENCE OF SALT DIAPIRS IN THE CRUST OF
MARS . Thomas A. Me i e r, Cedar Fal l s .
A t y pe of geo l og i cal piercement struc ture k nown as a sa l t diap ir
wou l d have far -reach ing impli cat ions if i t was known t o ex i st on
Mar s. These would inc lude provid i ng d i rec t evi dence fo r t he
ex i s t ence of ear l y seas and oceans on Mars , a nd i mpor t a nt bearing
on t he i dent i fication of an unu s ua l equator ia l Martian f ea tur e
known as Whi t e Rock. A paper will be p r esen t ed i n which the
ev i dence for t he theoretical existence o f Ma r tian salt d i ap i rs
will be presen t ed .
Stress wi ll be g i v e n to the t heor e t ica l
prope rti es of ~ar tian s alt diapirs compared t o t he known prope rti es of sa l t diap ir s o n the ear t h . The i mpo rtan t imp lications
of f i nd ing s u ch diap i rs on Mars will be d i scussed . A brief
i ntr odu c t ion to Wh ite Rock and its poss i b l e r e l a tion t o salt
d i ap ir s will a l so be given . Slides will be shown dep i c ting t he
p r operti es of bo t h e arth and Mar s sa lt d iap ir s , i n add ition to
s lides o f p r omis i ng a r eas o n Mars t o search for sa lt di apir s .

REVISED ABSTRACT.

INVITED PAPER

Re-evaluation of the Time and Rock Stratigraphy of the Type
Areas of Early Pleistocene Deposits in Iowa and Nebraska : A Progress
Report.
George R. Hallberg, Iowa Geol. Survey, Iowa City.
For the past several years the Pleistocene stratigraphy of the classic areas where Nebraskan through Yarmouth stage terminology evolved
has been reinvestigated . Investigations include: about 10,000 feet
of test drilling at type locations and volcanic ash localities; detailed mineralogic, lithologic, and chemical analyses; fission-track
dating of ash deposits. The classic stratigraphy in the region of
Afton, Ia. was simply defined as Yarmouth-Sangamon soil on Kansan
till; over Aftonian paleosol on Nebraskan till. Early work placed
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the Pearlette ash in the Lt. Kansan to Yarmouth. Later, with the
knowledge of multiple ashes, it was felt that the youngest ashes
(0.6 mybp) occured in the Lt. Kan.-Yarmouth. Present investigations
reveal by simple physical stratigraphy and by mineralogic correlation
that: 1. the 0.6 my ash actually occurs within classic Aftonian
deposits; 2. there are several more tills, clearly separated by
paleosols, and/or other sediments, below the classic Nebraskan; 3. An
ash occurs in weathered sediments above the oldest "sub-Nebraskan"
till we have found, which dates 2.2 mybp; 4. the use of Nebraskan
and Kansan stages in adjacent states does not relate to their oriCTinal definition. In short, our classic concepts and terminology ··
are in a state of flux, and will have to be revised to fit the realtiy of the stratigraphy.
WATER TABLE OBSERVATIONS AND NATURAL SOIL DRAINAGE CLASSES
13.
OF IOWA SOILS. T. E. Fenton and M. E. Collins,* Ames
Observations by soil scientists of th e presence of and depth to
water tables in soil mapping units were made during the course of
field mapping from 1970 to 1975. This investigation was a part of
the Iowa Cooperative Soil Survey Program. The soil scientists received specific, uniform instructions co ncernin g the procedures
Over 4,700 observations
to be used and information to be recorded.
were recorded during the months of April to November for th e years
Soils classified as poorly drained had a
of the investigation.
water table above 48 inches in 56% of the observations. Those
soils classified as somewhat poorly drained had a water table
above 48 inches in 38% of the observations. The soils classified
as well drained had a water table above 48 inches in less than 13%
of the observations. Water tables were present in all drainage
classes in all months. However, the frequency of occurrence
varied greatly throu ghout the yea r. The probability of a water
table being present was greatest in the month of April and least
in the month of August. The general agreement of the presence
of and depth to a water table supports the concept of natural
soil drainage classes.
SULFUR FRACTIONS AND DISTRIBUTION OF CARBON, NITROGEN, AND *
14.
PHOSPHORUS IN PROFILES OF THE IOWA COAL PROJECT MINE. W. A. Dick,
H. F. Chancy, and M.A. Tabatabai, Ames.
Four soil profiles obtained from the Iowa coal project demonstration
mine were analyzed for various S fractions and for organic and
inorganic C, N, and P. The shale samples of two of th e profiles
studied were acid in reaction (pH~ 3) and the shale samples of the
other two profiles were alkaline (pH ~ 8). The alkaline shale contained about 10% Caco 3 equivalent. Total Pin the coal samples
r a nged from 0.01 to 0.1%. Organic C:organic N ratios of the shale
and coal samples ranged from 48 to 247 and from 88 to 169,
respectively. The S content of the coal associated with acid shale
was higher than that associated with calcareous shale. Expressed
as percentage of total S, HI-reducible Sin the shale samples
ranged from 3 to 22% and in the coal samples ranged from 6 to 17%.
Raney Ni-reducible Sin the shale samples r anged from 3 to 11% and
in the coal samples ranged from 2 to 7%. Results obtained for the
various forms of Sin the profile samples will be presented.

47

IRON ENRICHMENT IN SOILS SUPERJACENT TO LIMESTONES IN SOUTH15.
EASTERN IOWA. Ke ene Swett, Department of Geology, Univers ity of
Iowa, Iowa City, Iowa 52242
Much of southea stern Iowa' s surfici a l geology is characteri zed till
and loess varying in thickne s s from Oto roughl y 150 feet (46m)
exclusive of buried valleys. Where the till and/or loess are less
than 50' (15m) one can frequently observe a deep red coloration of
the soils immedi a tely above the underlying l i mestone s . Chemical
analyses establish an iron enrichment 3 to 4 times that of the higher soils. It is hypthesi zed that vadose waters percolating through
the till and loess are often acidic due to atmospheric CO 2 and humic
acids derived from surficial so i ls. These a cidic solutions d i ssolve
iron from a variety of potential minerals in the till and loess.
When these acidic, iron-bearing solutions come in conta ct with the
underlying limestones, the acidity is buffered by reaction with the
limestone causing the iron to precipitate as ferric oxide s .
16 .

PALYNOLOGICAL EVIDENCE FOR THE OLDEST KNOWN PENNSYLVANIAN SEDIMENTS IN IOWA. R.L. Ravn* and D.J. Fitzgerald, Iowa City.

Examination of the palynomorphs from several local coals in Muscatine
County, Iowa, indicates a much earlier age for the Pennsylvanian
strata than the tentative Cherokee Group (Des Moines Stage) assignment on the present state geologic ~ap. Species abundant in the
coals include Densosporites anulatus, Q_. irregularis, Radiizonates
striatus, Cristatisporites indignabundus, Ahrensisporites guer1ckei,
Savitrisporites nux, Waltzispora prisca, Schulzospora rara, i- elongata, Spencerisporites radiatus and Endosporites? parvus. This assemblage can be correlated with miospore zones near the WestphalianNamurian boundary in Britain and the upper Caseyville Formation in
Illinois, which are comparable to the upper Morrowan Stage of the Midcontinent. Although the Muscatine County coals are too thin and discontinuous to be of economic value, their palynology provides a key
horizon for comparison of the stratigraphy of other coals recovered
from subsurface in south-central Iowa, currently being examined in research exploration by the Iowa Geological Survey.
CRINOIDS FROM THE WINTERSET LIMESTONE (LATE PENNSYLVANIAN,
--MISSOURIAN), OF IOWA, NEBRASKA, AND KANSAS. Roger K. Pabian,*
Lincoln, Nebraska and Harrell L. Strimple, Iowa City.

17.

Crinoid collections made over a span of several years from the
Winterset Limestone of southwestern Iowa and southeastern Kansas
together with the recent discovery of a small crinoid colony in the
Winterset of southeastern Nebraska provide important data on the
composition and distribution of a previously poorly known fauna. In
addition to providing biostratigraphic and paleoecological information, the early Missourian Winterset crinoids provide an important
link in understanding relationships between crinoids of late
Desmoinesian and late Missourian age. The collection shows a
diverse fauna that inc l udes species of the Erisocrinidae,
Cromyocrinidae, Ethelocrinidae, Cymbiocrinidae, Pirasocrinidae,
Anobasicrinidae, and Codiacrinidae. Erisocrinus obovatus Moore and
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Plummer and a yet to be described species of Terpnocrinus may prove
to be of considerable use for correlation of early Missourian strata
because of their wide distribution and short vertical range. Strong
crinoid provincialim, such as that displayed by late Missourian
crinoids, is not nearly as apparent in the early Missourian.
18. GEOLOGIC HAZARDS RELATED TO LEAD-ZINC MINING AT DUBUQUE, IOWA.
James A. Dockal, Iowa City.
Four potential geologic hazards related to the abandoned lead-zinc
mines at Dubuque, Iowa, have been identified: shaft collapse,
tunnel collapse, groundwater pollution due to leakage into the mine
tunnels, and excessive groundwater discharge through old mine
workings. Future planning in the Dubuque area must take into
account the presence of these long abandoned and forgotten mine
workings. Due to the antiquity of the mines, the lack of accurate
mining records, and 20th century urban development, location of
actual mining operations is difficult. Several methods of site
evaluation may be employed to locate the old mine workings prior
to future development. Once identified precautions can be made to
stabilize and protect development projects from such potential
hazards.
19. RECENT INVESTIGATIONS IN THE UPPER MISSISSIPPI VALLEY DISTRICT
REGARDING THE ORIGIN OF THE DEPOSITS. Greg Ludvigson, Iowa City.
The last regional synthesis of the zinc-lead district was done by
Heyl, et.al. (1959), who tentatively concluded that the deposits are
controlled by late Paleozoic structures and formed at temperatures
between 8O°-l2O°C by an indeterminate mixing of juvenile, connate,
and meteoric waters. Studies of Pb, S, and O isotopes have produced
ambiguous results concerning the origin of the ore fluids, and have
not yielded information on the age of emplacement. Studies on wallrock alteration have demonstrated heat-related aureoles, and shown
that the temperatures of the ore fluids were higher than those of
the host rocks. Recent fluid inclusion studies have shown that
banded sphalerites have a repeatable stratigraphy, and were deposited at temperatures initially as high as 225°C. Aeroma~netic surveys
and geochemical sampling of groundwater have shown that deposits coincide with positive magnetic anomalies. Investigations on the
northern fringe of the district have shown that the deposits are vertically zoned and localized by patterns of early Paleozoic tectonism.
The depths of burial required to reach the reported temperatures of
formation are incompatible ~ith the regional stratigraphy, and a
higher fossil geothermal gradient is inconsistent with the non-homogeneous nature of the deposits, suggesting that the ore fluids were
formed ty mixing of connate and meteoric waters with hot juvenile
waters which rose along tectonically derived conduits from shallow
plutons in the basement rocks.
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MATHEMATICS

(Iowa Section of the Mathematical Association of America)
1.

NONSTANDARD MODELS FOR ARITHMETIC AND ANALYSIS

Alexander ABIAN, Ames.
Examples of Models (called Nonstandard Models) are given for
the usual axioms of Peano 1 s Arithmetic where object and the sets of
objects have strikingly different properties than natural numbers and
the sets of natural numbers.
Silriilarly, Nonstandard Models are given for the Theory of the
Real Closed Fields where objects and the sets of objects have properties which are not shared by the real numbers and the sets of real
numbers.
2.

TWO BOX-FILLING PROBLEMS, William H. Cutler, Waverly

Problem 1. Subdivide a rectangular solid into smaller rectangular
solids such that all dimensions (lengths, widths, heights) of the
smaller solids are different. This can be done, and the smallest
number of pieces required is 23. Posed and solved independently
by Cutler and Kim. Problem 2. For a,b,c > 0 we have the inequality (a+b+c) 3 ~ 27abc (prove by repeated use of (a+b) 2 ~ 4ab).
This makes an interesting box-filling problem: Fit 27 blocks a by
b by c into a cube a+b+c on a side. To make it difficult, set
a=4, b=S, c=6, a+b+c=lS. There are 21 essentially different
solutions, all of which are irregular. The pieces do not completely
fill the cube. Problem discovered by Hoffman, computer results
on number of solutions by Cutler. Models of the puzzles made in
wood will be shown.
3.

TYPESE'ITING MATHEMATICS ON A COOPUTFR.

Michael Folk, Ces M:Jines.
One of the probJems involved in typing text which
has mathematical symbols is the Jarqe amount of
time needed to type mathematical express10ns in
the st ancard t\>.D-dimensional format. 'The paper
will cover the desiqn ani1 implement.at ion of a
computer-based system for typinq t\>.D-dimensional
expressions, which can be described to the computer
in one-dimensional, or Jinea r, form. 1he system is
beinq used for generation of tests in a precalculus
course at Dr~ke . llniversity.
For instance, the strinq
i,,ould produce:

+/

+ y
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4.

EXAMPLES FOR ELEMENTARY GROUP THEORY.

Irvin Roy Hentzel,

Ames.
We present examples of group theory which are useful in motivating
students in their first contact with the subject. These examples
are short so that they may be included easily within the lecture,
and they are self-explanatory so that no background information is
needed. They have been used to enrich our first quarter group
theory course.

5. COUNTING RECTANGLES ON A LATTICE: AN ILLUSTRATION OF
MATHEMATICAL INDUCTION. Bonnie H. Litwiller* and David R. Duncan*,
Cedar Falls.
This presentation concerns an example of mathematical induction
used by the authors in courses for prospective secondary school
teachers. It is proven that the number of rectangles on an n +
by n + 1 rectangular array of points
2 .
Reference is

isf) 0
G=l j

also made to a similar problem in three dimensions.

PHYSICS
1. SOME RELATIONSHIPS BETWEEN SOLAR RADIATION ACTIVITY AND IOWA'S
CLIMATE. Paul J. Waite, Des Moines.
The relationships of Iowa precipitation and the double sunspot
cycle were investigated to determine the degree of apparent
relationship. From this relationship a secular model of the
typical drought cycle in Iowa was developed. The typical drought
cycle exhibits greater precipitation (and temperature) variabilities than does the alternate wetter cycle. The model suggests a
valuable decision making tool for future economic considerations.

2. AN EXPERIMENTAL COMPARISON OF COVER AND ABSORBER MATERIALS FOR
FLAT-PLATE SOLAR COLLECTORS. Patricia H. Higby~ University of Northern Iowa, Cedar Falls, IA 50613 and Arthur C. Meyers III, Solar
Energy Laboratory, University of Houston, Houston, TX 7000-4-.-

Three identical experimental test bed type flat-plate solar collectors were designed and built in a bank in order to run parallel test
comparisons and field trials on various cover and absorber materials.
This paper will first report on the development of the collector
design and the initialization and calibration runs used to scale the
experimental parameters with theoretical predictions. The collector
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bank was analyzed with respect to the heat gains and energy received.
Thennal capacity losses and heat losses; conduction, convection, and
radiation were detennined. Results from the authors analyses of the
thermal time curves due to various paint absorber surfaces will be
presented. How this work implements an ongoing program in paint
physics as applied to solar energy collection surfaces will be discussed.
3. THE GROUND WATER HEAT PUMP FOR HEATING AND COOLING
Arthur C. Meyers III*and Alvin F. Hildebrandt, Solar Energy Laboratory, University of Houston, Houston, Texas 77004.
Heat pumps are ~enerally more efficient with respect to heating
than electric IR heat. Where cooling is also required, the heat
pump provides two conditioning modes with the same equipment and
thus provides both energy and capital expense savings. Historically
the atmosphere has been used as the source/sink for the heat pump,
but this causes problems with respect to efficiency since the air
temperature is opposed to the enclosed temperature during the cooling and heating seasons. However, ground water maintains a constant
temperature throughout the year and is close to desired conditioned
space temperatures. Also water has a higher conductivity and heat
capacity than air. Therefore, it is possible with the same heat pump
system that nonnally used air, to replace the heat exchanger with a
properly designed ground water heat exchanger and to significantly
improve the coefficient of performance(COP) for the same power use.
This paper will report on work being done on a two well seasonally
cycled ground water heat pump system developed for both heating and
cooling. Preliminary analysis shows that this system will give COP
values above 4 for the yearly average. With the two well system,
both ground heat storage capacity can be utilized and water disposal
problems are solved. The two well seasonally cycled system is now
viable in major population centers and the Midwestern U.S.
4. UNDERGROUND THERMAL STORAGE FOR SOLAR ENERGY APPLICATIONS
Arthur C. Meyers III* and R. E. Collins, Solar Energy Laboratory,
University of Houston, Houston, Texas 77004.

One possible solution to the thermal storage problem for large scale
solar thermal electric power plants is the use of underground aquifers or cavities to hold the hot fluids. This fluid is injected
through deep wells and retrieved by backflo~ing these same wells.
For deep penneable aquifers, injecting 650 F steam with a bottom
hole pressure of 2100 Psi at the rat 5 of 1000 gpm would provide a
storage capability equal to 1.4 X 10 KWH . In the case of a cavity,
oil would be the working fluid. The physi~al properties of the oil
chosen would determine the injection temperatures and the heat exchangers are sized accordingly. After the system is charged and the
temperature stabilizes, studies to date show thermal losses for cycling of less than 1%. A major problem is the solubility of the
silicates. Deposition of silicates gccurs when the reclaimed hot
fluid is at temperatures above 300 F. Except for the limitations
imposed by silica, general siting studies show that 80% of the land
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area of the United States is applicable to this method of storage.
A summary of the work to date will be presented, especially that
related to the cavern or cavity modeling studies and the silicate
problem.
S. NUMERICAL MODELING OF ATMOSPHERIC TRANSPORT AND DEPOSITION OF
DUST FROM UNPAVED ROADWAYS. D.L. Becker* and E.S. Takle, Ames.
Airborne dust is the air pollutant most frequently observed to e:,ceed
National Ambient Air Quality Standards in rural areas. This pollutant
(also referred to as suspended particulates) may originate from point
sources (e.g. , fires, grain handling), line sources (e.g., roadways),
or area sources (e.g., large areas of bare soil or pollen-producing
vegetation). Most sources of atmospheric particulates, whether natural or anthropogenic, are difficult to quantify by means of a source
strength (i.e., mass of particulates emitted per unit time). A numerical model has been developed for calculating the source strength and
quantifying the atmospheric transport and deposition of dust generated
on unpaved roadways. This model satisfies the second-order differential equation for the diffusion process and also the equation of mass
conservation. Input to the model includes meteorological variables,
surface roughness characteristics, and the size distribution and
suspended particulate concentration of dust as sampled downwind of an
unpaved roadway. By using predetermined tolerance levels of airborne
concentrations or tolerance levels of deposition, maximum allowable
vehicular traffic volume can be established. The model also may be
used to estimate reduction in photosynthesis resulting from fugitive
dust from point or line sources. The contribution to sedimentation
in aquatic bodies, resulting from airborne particulates also may be
assessed with this model.

PHYSIOLOGY AND ZOOLOGY

1. Behavioral Ontogeny in Hen-Raised Japanese Quail.
E. Russell TePaske and Randi Roach, Cedar Falls.
Ontogenies of selected behaviors in hen-raised Coturnix coturnix
Sa~onica days 1-51 post hatch were observed. Day of onset of a
e avior, duration of a behavior and frequencies of behaviors were
noted.
2. PREY DETECTION IN THE EASTERN TIGER SALAMANDER,
AMBYSTOMA TIGRINUM TIGRINUM. Sarah B. Lindquist* and
Marilyn D. Bachmann, Ames.
Components of feeding behavioral repertoire of captive eastern
tiger salamanders were determined and described. Success of prey
detection and capture of prey were studied by comparing the responses
of individual animals to visual, chemical, and visual+ chemical
cues from earthworms. The highest percentage of prey detected and
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prey captured occurred when both a visual and chemical cue was
present.
Within each treatment (visual, chemical, and visual +chemical),
the frequency and sequential transition of feeding behavior
components were investigated. The total displacement of the animal
prior to the capture of the prey was measured. Also, the
influence of feeding success on immediate subsequent searching
activities was examined.
3. MATERNAL BEHAVIOR IN THE DOMESTIC DOG, CANIS FAMILIARIS.
L. Proctor* and Marilyn D. Bachmann, Ames.

Dana

Changes in the behavioral relationship between mother and young
occurring during the first six weeks after parturition were described and analyzed. Five large-breed crossbred bitches of known
genetic background and their litters were observed daily. Developmental trends in observed behaviors include changes in contact,
orientation during locomotion, play, punishment, and nursing.
4. BEHAVIORAL RESPONSES OF THE SPIDER, ARGIOPE AURANTIA, TO WEB
VIBRATIONS BETWEEN .02 AND 14 HERTZ. Debra K. Hoffmaster, Ames.
Female Argiope aurantia were maintained in the laboratory and subjected to artificially produced vibrations of known frequency,
amplitude and position on the web . Stimuli were administered for
periods of one minute. Al 1 behaviors which occurred during this
period were recorded. Pumping occurred at all frequencies. Attack
occurred between . 17 and 14 Hertz but varied with stimulus amplitude
and position on the web . Dropping occurred only at high frequencies
and amplitudes of stimuli administered to the hub.
S . ::J I ST U:CTI'!E PHC;T OZOA CF t..Cll) llOJS A'.JD !"ORE ST ECS3ES OF THE LAKE
ITASCA REGI O~r, ;,u N:J;,;so7A. Eu€; ene c . Bovee, Lawrence, Kansas.

'.l':,e Protozoan f a una of peat -forming , acid bog s are in ma ny ways distin cti ve, the s phag num mos sos harbor ing some Pr otozoa not to be "ound
elsewhere , e s pe cially certa i n Eu r:, len oid fl a gellates , cert~_in ciliates
a nd certa in t e st &t<J a'!loebas. Many of these are dist i nct from other
s pe cies in th e ir r; e ne,r a . Similarly , the eda phic a nd aerophilic proto;zoa found on forest mosses is a distinctive ass embl a ge, resemb 1 in g ,
l,ut differin g from t r.e a cid-bog re present!:1tives. The Pre,tozoa of the
two cor.unu nities ·:rill h e compa red , f r om the Lake It '.l sca re gion, s howj n ~ re pre~e~t ative s reci o so
S:,poo rt rrcm t lie Lu ke Itasca Bi o lc p; ice l st eti c n , TTni v c·rs i ty of
•~n n~ sot a , i s Gr a t e full y a cknowle ~i ed .

6. A METHOD FOR PARTITIONING INTESTINE HEAT OF THE COLD-ACCLIMATED
GERBIL. Abbie B. Moos* and G. Edgar Folk, Jr., Iowa City.
Extra heat is produced by the resting cold-acclimated mammal. Skeletal muscle accounts for 50% of this extra heat, brown fat for 6%; the
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remainder is from the viscera. The heat distribution among viscera
is little understood (possibly liver contributes 25% and intestine
10%). Indirect methods provided the above. A direct method for
measuring intestine metabolism was used in this study to seek its
contribution. A polarographic method for 02 consumption was used
with a Clark oxygen electrode (Biochem. Biophys . Acta, 107:397-404,
1965). We made the following modifications: intestina1rings were
cut from the first 3cm of duodenum caudal to the pyloric sphincter;
these rings were cut into 3 sectio.ns (dry weight of 5 sections =
4-5mg}. The sections (in prewarmed (38.3°) Kreb's ringer-phosphate
gassed with 5% CO 2) equilibrated for 20 mins. This equilibration
period prevented the high 00 2 values that result from mechanical
trauma of stirring. Six determinations were made on intestinal tissue from each animal; changes in 00 2 were followed for 8 mins. following a 3 min. period of equilibration in the experimental chamber.
The advantages over conventional Warburg include the ability to make
a paper record and to monitor rapid changes in metabolism; a reduced
time necessary for preparation and equilibration of samples; and the
ability to make measurements in gas pressures not far different from
the physiological range. (Supported by EPRF).
7.
THE CIRCADIAN RHYTHM OF BODY TEMPERATURE OF UNRESTRAINED
OPOSSUMS, DIDELPHIS MARSUPIALIS, VIRGINIANA.
D. F. Treagust,*
E.G. Folk, Jr., and M.A. Folk, Iowa City

The circadian rhythm of body temperature (Tb) of four female
opossums maintained at constant control temperature (TA=21 t O.5°c)
was studied by means of radio telemetry. Two of the opossums were
also studied during cold exposure (TA=7.O ± O.5°c). The circad ian
rhythm showed a mean variati on between day and night readings of
1. 91°c at control temperature and 3.O5° c during cold exposure.
Mean minimum daily Tb ranged from 32.560c to 35.74°c (Mean=
34.39°c) at control temperature with an increased range and mean
during cold exposure. Mean maximum daily Tb ranged from 34.78°c
to 36.90°c (Mean= 36.o6°c) at control temperature with an increased
range and mean during cold exposure. The highest Tb all occurr ed
at night and were associated with activity.

8. SIZE, AGE, AND GRAVITY AS DETERMINANTS OF FEMUR STRENGTH.
C.C. Wunder, K.M. Cook, and C.M. Tipton, Iowa City and Cedar Rapids.
Corrections for size are necessary when experimental treatments,
such as simulations of high or low gravity, are accompanied by slower body growth. Bending measurements have been described with 76,
one-G, male Sprague-Dawley rats and with 26 grown for a week in 3-G
centrifugation (Aviat. Space. Environ. Med. 48:339, 1977). For differences dependent on growth of the same bone's length L (cm) with
age t (days), material strength au (10 7 dyne/cm 2 ) increases with
size at normal gravity g (one G):
au = 3. 7 L2 .l ±0.2 •
Strength also increases with g, but, for different bones of any
given age, exhibits the opposite dependence upon L:
Ou= 92 L ~l±Ob ]QSS~t(l + 0.18 ±0.05 g),
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to suggest after one wk of growth in weightlessness an 18% ~eaker
au than with control femurs of comparable size and age. An 8-rat
pilot study, where weightlessness was simulated by a week's suspension in a harness, yielded only a 19 ±23% trend for weaker au but a
significant 51 ±17% decrease in strain the bone could sustain before
breakage.
9. THE OCCURRENCE OF PFEIFFERINELLA SP, (SPOROZOA) IN LAND SNAILS
IN IOWA, Richard S, Wacha, Des Moines,

Oocysts of a Pfeifferinella sp, were isolated from the feces of 2
land snails (Triodopsis albolabris) in Iowa, The oocysts, which
averaged 21 micrometers in length by 14 in width, were ovoid in
shape, had a micropyle at one end, and contained an oocyst residuum,
In histological sections taken from the liver, schizonts were also
observed1 these averaged 20 micrometers in length by 15 in width,
and contained from 24 to J2 merozoites. The finding of this parasite in Triodopsis in Iowa appears to constitute a new host and
geographic record for the genus Pfeifferinella.
10.
AN ANALYSIS OF SMALL MAMMAL POPULATIONS IN IOWA WOODLOT ISLANDS
Bradley M. Gottfried, Cedar Rapids
Ten woodlot islands (surrounded by cornfields) which varied in size
and isolation, were compared with mainland communities (forests over
30 ha in area) to test predictions of MacArthur and Wilson's model of
island biogeography. Mainland communities were found to contain significantly more species and densities of Peromyscus leucopus than did
the islands. However, the sex ratios and age ratios of P. leucopus
did not differ significantly. Comparisons of islands indicate that
the number of species on an island is positively related to its size.
The density of P. leucopus was inversely related to isolation with
small, isolated islands usually being populated by few subadult males.
The study supports several predictions of MacArthur and Wilson's
model.

PSYCHOLOGY
1. LEVELS OF DIFFICULTY IN THE SERIAL SUBTRACTION TEST. Peter
Moore*and David Pierce, Mount Vernon.
The 'serial-sevens' test is widely used by neurologists, psychiatrists, and physicians to assess mental status, an organic brain
syndrome, and even frontal lobe dysfunction. On each of eight
trials, twenty-four Ss subtracted one or the other of eight digits
(2-9) seriatum from 100 for 10 successive subtractions in 'a
manner analogous to that widely used test. Two scores were obtained, errors and response latencies, which were correlated 0.97.
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Results reveal two sets of digits which differ in difficulty;
6,8, and 9 more difficult than 2,3, and 4. Results suggest use
of graduated task when performance is borderline since failure on
'hard' digit but success on 'easy' digit may represent different
level of dysfunction than total failure. Also suggests possible
substitution of digits within a subset of equal difficulty to
avoid practice effects. Second group of 24 Ss subtracted the
digits from four starting points other than 100 (e.g. 102) as
suggested by Ruesch. Results are discussed in terms of the effect
of this manipulation on performance.

2. RELATIONSHIPS BETWEEN EARLY TEST TAKING BEHAVIOR AND OUTCOMES
IN A SELF-PACED SYSTEM OF INSTRUCTION''''. T. A. Stinard' and
W. D. Dolphin, Ames.
0
'

Over the past two years a self-paced testing system has been implemented and evaluated in large enrollment classes in the biological
sciences at I.S.U. This paper investigates the relationships between several course outcomes and early test taking behavior (TTB}
of 153 students in a self-paced zoology course in the spring quarter, 1977. Students prepared themselves via study guides, lecture,
and text assignments and could take/retake unit tests at six scheduled testing sessions. Independent variables focused on performance, procrastination, and retake behavior during the first two
test sessions. Dependent variables included time to completion of
basic requirements, total number of units passed, the degree a
student falls behind later in the term, and score on a compreh.e nsive final exam. Early TTB correlated .6 to .8 with total term
TTB. Retake behavior and total tests attempted were not related
to the outcomes. Modest, significant (.01) relationships were
found between the outcomes and early performance and procrastination. Several multiple regression analyses will be presented
and the relationships of test anxiety and locus of control to pertinent TTB will be discussed.
>'::',work partially supported by NSF Grant No. 76-16100.
PREDICTING GRE, LSAT, GMAT, AND CLEP TEST SCORES FROM FINAL
3.
GPA AND ACT SCORES. Phillip K. Wood,*Iowa City.
This study investigated the power of ACT scores and final GPA to
predict graduate examination and CLEP test scores for the purpose
of undergraduate academic counseling. Regression analyses on data
from University of Iowa students for the past 10 years revealed
a simple correlation of ACT scores with graduate examination and
CLEP scores from .60 to .80. Correlations were lower for the
relationship of GPA with graduate exams and CLEP test scores.
Students were sorted by academic discipline and regression analyses
conducted in an effort to obtain more percise predictions. Using
the information from the regression analyses, tables were generated
which predict the respective test performance of a student given a
level of ACT along with the probabilities that the student will
exceed various scores above and below the predicted score. The
value and use of these tables in academic counseling of entering
and current undergraduate students is discussed.
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4. IMPORTANT PEOPLE AND EVENTS IN AMERICAN PSYCHOLOGY SINCE WORLD
WAR II. Albert R. Gilgen* and Sam Lazio, Cedar Falls.
During the last two years an attempt has been made to identify the
most important events and people within American psychology during
the 1945-1977 period. The findings of the study to date are based
on a review of the literature, an open-ended questionnaire sent to
700 members of the American Psychological Association, and a citation study of 3 widely used textbooks in introductory psychology .
A citation study of the Annual review of psychology (1950-1977) is
underway, and two structured questionnaires listing people and
events respectively are in the process of being mailed to 1000
psychologists. The diversity of events considered important on the
basis of the information gathered so far is considerable and
includes specific research findings, the rise and/or fall of
specific theories or orientations, the general growth of the
discipline, and such societal events as the women's movement,
changes in government funding, the expansion of higher education,
and specific legislation and court cases. Some of the difficulties
involved in selecting meaningful indices of importance have also
become apparent.
5. PREDIC TION OF DRUG USE A!',.OJl:G COLL.t.G,:, :::i 'l'UD:t.l'?lS .
Ka ren Towe ll ;f and R. f'.. ichael Latta, Des 11.o ines ,

The purpose of this study was to determine predictors of
drug use, The pred i ctors studied were self concept ,
degree of reli gion, year in colle ge , and g ender . The
sample consisted of 570 colle ge students who reported
using at least one drug . The questionnaire consisted of
demo graphic information, Rosenburg ' s self concept scale ,
and J4 drugs which were divi ded into 5 levels according
to the Federal Bureau of Narcotics categories , t he drugs
ranged from alcohol and ma rij uania to heroine and L~~ .
Participants were requir ed to enter whe ther or not they
used the drug , A path analysis was done on the data and
the results can be seen in the path dia gra m below.
Previous research in this area has sugg ested that
individuals with a low self concept will tend to use more
drugs than those high in self concept. The results of
this study do not support this findin g , These results
sugges t that a person's de gree of reli gious commitment is
a better predictor than self concept.
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PERCEIVED DI MENSIONS OF RISK I N DRUG U:::ih .

Karen Towell* and R. ~ichael Latta, Des ~oines ,
The purpose of this study was to dete r mine the perceived
dimensions of risk to a user underlying J4 commonly
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abused drug s, The participants were 110 male and 114
female colle ge students , Risk was defined as the extent
to which use of a drug interferes with a person's
ability to function in everyday settings, The students
were asked to assign a risk value to each of J4 drugs
using a l(little or no risk) to 99(a great deal of risk)
scale with 50 being uncertain. The J4 drugs ranged from
alcohol and marijuania to heroine and LSD, A principle
component factor analysis rotated to a varimax criterion
of simple structure was employed, The solution yieded 5
factors accounting for 100% of the covariance among
items, The 5 factors consisted of1 l)Opiates, Synthetics
with Opiate like effects, and Hallucinogens 2)Sedatives,
Hy pnotics and 'l'ranquilizers, J)Depressants and Stimulants
4) Unfa miliar Drug s , and 5)Common Drugs , Generally these
factors a gree with the 5 levels of drug s set up by the
Federal ~ureu of Narcotics for dangerous drugs,
Students perceived no difference in risk between the
levels of Opiates and Hallucinogens , Nor were -they
able to g ive risk rating s for the unfamiliar drugs,
Ritalin, ~etetran, and l'reludin ,
7. G~hLck DIFFc k~ NCcS I N i ERFOk~ANCh,
and R, ~ichael Latta, Des woines ,

~arilyn }reston*

'l' he purpose of this study was to investigate the effects
of ge nder , initial task difficulty and attribution on
performance , }articipants consisted of 40 male and 40
female colle ge s tudents, Difficult and easy anagrams
were used to manipulate initial task difficulty, Part ic i pants in the attri but i on condition were presented
with 6 likert scales comparing task difficulty, ability
and l uck as cause s of behavior . Three other scales
measured validity , masculinity , and performance on
ta sk , 'i he se attributions were made following anagram
task performance , The dependent variables were measured
by pe rformance on a Di git ;::,ymbol :::,ubsti tution '£ask. 'l'wo
measures of performance were computed, number of
atte mpts , and number of correct substitutions, The
attribution manipulation interacted with student gender
in d etermining both measures of performance .
Attribution seems to function like ego involving
instructions in that it facilitates performance, but
more s o for fe males than males,
8.

GE:NDER, CONS.t.H.VA'1 I Vl: SEX HOLE AT TI'l'UDES , AND BELI EF

IN MYTHS ABOUT RAl'E ,
Des 1,1 oines ,

1

Jack Bell* and R. Michael Latta,

The relation of conservative sex role attitudes to belief
in myths about rape was investigated in this study, A
second aim of this study was to determine is g ender
differences affect this relationship, Participants
consisted of 11 8 male and 126 female college students,
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The correlation of conservative sex r ole attitudes with
belief in myths about rape was assessed through the use
of a survey, A scale consisting of 27 s tate ments
desi gned to measure conservative sex role attitudes was
compared with a scale which measured the de gree of
belief in five basic myths about rape. ~he results
support the expectation that g ender differences have a
significant effP.ct upon how conservative sex role
attitudes relate to belief in myths about ra p e. Four
si gnificant positive correlations were found for males
indicating that conservative ~ex role attitudes for
males are associated with beliefs in myths about ra p e.
However, three si gnificant ne gative correlations and
two significant positive correlations were found for
females indicating that conservative sex role attitudes
for females are not consistently related to belief in
myths about rape,
9.
PHYSIOLOGICAL AND BEHAVIORAL RESPONSES TO INFANT SIGNALS: A
DEVELOPMENTAL STUDY. Ann M. Frodi and Michael E. Lamb.
The present investigation attempted to shed light on the nature and
origin of sex differences in responsiveness to infants by comparing
the more biologically determined physiological responses to infants
with overt behavioral reactions, assumed to be more aff ec ted by societal norms.
It focused on the effects of infant signals on preadolescent boys and girls. Based on evidence showing that infant cries
on videotape elicit aversive reactions in young parents, the research
was an attempt to determine whether this effect is unique to parents
or whether it is found in younger ag e categories as well. Another
goal was to examine whether there are sex differences in physiological and self-repeat responses to infant signals. Behavioral data
were obtained while subjects interacted with a live baby. Major
hypotheses were confirmed: There were no physiological age or sex
differences in response to infant signals. Boys and girls alike
responded with physiological arousal and aversive reactions to a
crying infant and with no physiological arousal and pleasant feelings to the smiling infant. Behaviorally, however, girls and boys
responded in accordance with society's sex role prescriptions:
Girls, e s pecially the older ones, interacted with and ignored the
live baby less than did boys and younger girls. Baby responsiveness was not significantly related to experience with babies, selfperceived sex role, or socio-economic status.

10. AMOUNT OF EXPERIENCE WITH INFANTS AMONG MALE AND FEMALE
COLLEGE STUDENTS. Andrew R. Gilpin,* Cedar Falls.
Results of two studies are reported, in which Gilpin and Glanville's
Experience With Young Children scale was employed to examine sex
differences arrong college students. In the first study, 276 unmarried male and female college students were given the experience
scale. Women had higher scores (more experience) than men; however,
variance in experience was greater for males than for females, and
females showed the greatest superiority on activities involving
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physical caretaking of infants. In the second study, 200 married
student couples were given the experience scale and Spence and
Helmreich's Attitudes Toward Women Scale. Experience was greater
for women than for men, and was greater for parents than for nonparents; however, experience was unrelated to attitudes toward
women. These results suggest that previously observed specialization of sex roles in childrearing (males playing, females working)
represent the continuation of expectations and behavior established
before marriage.
11.

FACTORS ASSOCIATED WITH MORE POSITIVE BODY SELF-CONCEPTS IN
PRESCHOOL CHILDREN. Marilyn Story, Waterloo

A national stratified sample of 264 three to five year old children
and the parents or guardians of each child were individually interviewed to determine the body self-concepts of the children and
factors associated with more positive body self-concepts. Of the
factors examined---sex of child, nudity classification of family,
race of child, area of the country, body build of child, years of
education of head of household, birthorder of child, age of child,
age of parents or guardians, sex of interviewer, type of family
structure, number of people in household, and number of siblings--only the first two were generally significant with males having more
positive body self-concepts than females (p(.001) and social
nudists more positive body self-concepts than non-nudists (p (. 001) .

12.

SEX ROLE EXPECTATIONS IN CHILDREN 'S VOCATIONAL ASPIRATIONS AND
PERCEPTIONS OF OCCUPATIONS . Mary L. Franken, Cedar Falls .

To study sex role expectations 120 boys and girls from three age
groups in two socio-economic levels were interviewed to name their
aspirations and to choose whether a man, woman, or both could do the
work in 30 occupations depicted in a slide-tape series. Results indicated sex-typing present in both the number (variety) of occupations named and in the way these aspirations conformed to traditional sex roles. Significant differences in responses to the occupational slides were found on the variables of sex, grade level, and
socio-economic level. While a majority of respondents saw jobs as
open to both a man and woman, girls and especially boys excluded
women from jobs more than they excluded men . The study revealed
a disparity between many children's perceptions of occupations as
places where both sexes could work and their own personalized, sextyped vocational aspirations, indicating a need for introducing nonsexist role models and career education as early as the pre-school
years.
13. SEX OF THE MODEL AND SEX OF THE SUBJECT IN THE REDUCTION OF
SNAKE AVOIDANCE BEHAVIOR. John W. Somervill ,* David C, Rirrm and
Thomas J. Spudic, Cedar Falls ,

O'Sullivan, Gilner, and Krinski (1973) found that the presence of an
attractive male or female E had no significant influence on performance by male or female Ss on a snake avoidance test. The attractive
E's did not talk to or otherwise interact with the Ss. In the
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present study, opposite and same E's interacted in both a modeling
and non-modeling condition. Subjects were 72 (36 male and 36 female)
college students. All had indicated on a screening test that they
would "never" pi ck up a harmless snake . Each group of 36 males and
36 females was randomly divided into four groups and assigned to
one of four conditions: (1) non-modeling condition with same sex E,
(2) non-modeling condition with opposite sex E. (3) modeling condition with same sex E, (4) modeling condition with opposite sex E.
A glass aquarium at-the end of the room contained a harmless hognose
snake. The first of 19 possible steps was to advance to a marker on
the floor near the doorway and the final step was to hold the snake
with both hands for 60 seconds. In the non-modeling condition, E
stood near the doorway, gave instructions. and read each of the 19
steps. In the modeling condition, E gave instructions. then read
and demonstrated each of the 19 steps. Analysis of variance yielded
a significant F of 5.864 (pt:: .02) for the sex of E x sex of S interaction. All main effects and other interactions were not significant.

SCIENCE TEACHING
1. SECONDARY SCHOOL INVOLVEMENT IN IOWA NATURAL AREAS INVENTORY
Daryl D. Smith, Cedar Falls.

The next several years in Iowa are crucial in terms of the rema1n1ng
natural areas of the state. It has been documented that Illinois
is losing natural areas at a rate of 15% per year, there is little
reason to believe that the situation in Iowa is different. Plans
are being formulated to inventory the state as a basis for decisionmaking in land use, management and preservation. An initial phase
in the inventory process consists of a survey to locate existing
natural areas. Secondary teachers and students could perform a
vital role in this activity. How can this involvement be implemented and enhanced?
2. OVERHEAD PROJECTION TECHNIQUE FOR SHOWING MOLECULAR
STRUC1URE USING ELECTRON REPULSION THEORY. Erwin Richter, Cedar
Falls.
The overhead projector combined with some very simple equipment
demonstrate the shape chemical molecules assume. The technique
involves magnets that are inserted into pieces of cork and then
floated on water. Molecular structures arise as the cork-magnet
assemblies assume equilibrium positions.
3. PROJECT INQUIRY - EXPERIENCE BASED CAREER EDUCATION
C. L. Christensen and Carl Larson
By many educators experiential education has been commonly referred
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to in the past as an attempt to validate prior work experience
equated to collegiate credit. New approaches are needed that will
make experiential education a valid education curriculum endeavor
in the present tense. Relevant subject matter at the experience
site can be structured in terms of reference, continuity and integration. The inquiry quest mode of learning (discovering, examining, applying performance-based academic content) lends itself
easily to experimental learning. Science, both at the secondary
level and at the post-secondary level, can and does provide a curriculum area that can be developed experientially. The concepts
that students desire to learn are not always the traditional ones
that many disciplines believe are sacred. Relevancy of academic
content must not be thought of as insignificant. Experiential
education, when properly systemized, can also aid the student in
developing a high degree of motivation. Experience can be monitored effectively to warrant the awarding of academic credit. The
instruments so often used to validate work experience should not
become the basis of experiential education. Relevancy properly
structured gives us the focus of experiential education. Following this thought, of all the subjects, Science has a bright and
recognizable future as the leader in experiential education.
4.

WHAT SCIENCE CAN DO FOR CHILDREN
Thomas P. Mor gan* and David F. Treagust, I owa City

Children's natural curiosity, imagination, and explorative and
investi gative skills are res ources whic h are largely overlooked in
today 's elementary school. Elementary science teachers have both
the potential and the avenue for utilizing these resources through
student-centered science teaching . Children in a student-centered
classr oom are independently presented with appropriate manipulative
materials and activity opportunities. Manipulative materials allow
the child to develop spatial relationships, encourages inductive
thinking and working with variables , as well as the development of
psychomotor s kills. Children are responsive to this approach to
sci ence which is a needed change from the home environment which
emphasizes didactics via family communication and broadcast media.

S. AT,V. STUDIO FOR USE IN PRODUCING FRESl-t1AN CHEMISTRY PRE-LABORATORY PRESENTATIONS - SEVEN YEARS AND COUNTING. Wilbert Hutton,
Ames.
A television "microstudio" has been established within the chemistry building for black-and-white videotaping and black-andwhite and/or color videotape play-back of pre-laboratory presentations. The "microstudio" was equipped with standard portable videotape equipment enabling the equipment to be used for
activities outside the studios, The facility is capable of
servicing four courses and fifteen laboratories simultaneously
and is designed for convenience of operation, Little time is
needed for the Lecturer to prepare material and the training of
technicians to operate the facility, This paper will describe
the construction of the facility and highlight some of the
success and problems encountered in the use of T,V, in
laboratory instruction over the past seven years,
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6. PREDICTION OF STUDENT PERFORMANCE IN AN INTRODUC TORY COURSE
IN BIOLOGY'"''. J . J . Wa gner'°', T. A. Stinard and W. D. Dolphi n , Arue s .

The relationship between student performance in an intro ductory
co urse in Biology (using grade earned as the crit e rion variable )
and selected input (predictor) variables was s tudied us ing corre lational and multiple regression techniques . The predictor variables were se l ected from measures of student abi l ity , background in
science, and personality measures (test anxiety , locus of control ,
and achievement motivation) . Several multiple regression predic tion equations resulted from the study and will be presented. All
prediction equations are significant (.01 level). Currently , analyses of outliers ( ext reme deviations from prediction) are being
conducted to determine if the outliers follow any consistent pat tern s that would all ow for an increase in the predictive capability
of the models. The models have been cross -validated using similar
student groups . The most significant predictors identified have
been: high school rank (using a non -linear transformation), ACT
scores, ACT score by sc i ence background interaction, student achieve ment motivation (using a non -linear transformation), and student
locus of control. This study represents one of the initial mo del
building attempts that will be used in future evaluation s tudies
of self-paced testing and audio -vi deo support for large enrollment
classes in the biological sciences at I . S . U.
'''Work partiall y supported by NSF Grant No . 76 - 1 61 00 .
0
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7. DEVELOPMENT OF A LABORATORY TASK ANALYSIS SYSTEM AND AN
ANALYSIS OF LABORATORY ACTIVITIES IN SELECTED CHEMISTRY CURRICULA.
Marlene Fuhrman and Vincent N. Lunetta, Iowa City .
Laboratory activities in the "new" curricula of the 196O1 s were
supposed to lead students into problem solving and scientific
thinking, into inquiry and independent investigation . This paper
reports the development and use of a laboratory task analysis
scheme that examines the integration of l aboratory work with
other components of the science course and that analyzes tasks
in terms of the inquiry skills and actual behaviors required to
perform the prescribed laboratory work. The analysis results
in a quantitative summary of student laboratory ac tivity. The
paper also reports the results of analysis of selected chemistry
curricula. For the curricula analyzed , laboratory instructions
generally allude to inquiry processes , but seldom direct the
student to carry out specific higher level inquiry activities
such as predicting, testing predictions , hypothesizing , and explaining relationships. The paper reviews major goals for
laboratory instruction and examines laboratory activity in the
light of these goals.

8. AN ANALYSIS OF LABORATORY ACTIVITIES I N PHYSICS AND BI OLOGY
CURRICULA AND IMPLICATIONS FOR TEACHING PRACTICE . Vincent N.
Lunetta and Shimshon Novick, Iowa City .
This paper reports two studies of laboratory activities in "new"
curricula of the 196O's. The first study examined the relationship
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between laboratory activities in Pro,iect Physics and PSSC; the
second study examined laboratory activities in the BSCS "yellow
version". The analysis employed the laboratory analysis instrument
described in the earlier paper by Fuhrman and Lunetta . While
specific findings will be reported , some of the major conclusions
are :
1. Laboratory work do play a central role in the courses
examined. . In those curricula students do I'lar.ipulate
materials , gather data , make generalizations , and
communicate results .
2 . Deficiencies i dentified included the fact that students
had very limited opportunities to engage in identifying
and formulating problems and hypotheses , in designing
observation procedures , and they were not encour aged to
share their efforts where sharing might be an appropriate
means to facilitate understanding .
The paper discusses impl ications of the findings for curr icul um
development and for laboratory instruction .

9 . WEB BIOLOGY, DEVELOPMENT, PHILOSOPHY, AND CONTENT.
Shirle y Gansen, Duane Jasper,* and Sr. Lois Wagner,
Dubuque.

WEB, Wahle r t Experiences in Biolo gy, is an individualized
biology course developed by the biology team at Wahlert
Hi gh School and published by Union-Hoermann Publishin g
Co. of Dubuque. The coauthors had previous experience in
individualized teaching and workshop training , After two
years use of SPEE, the team spent the spring of 1975
developing an outline for a general biology course, The
ensuing summer was spent writing it, The course
emphasizes lab experiences, student responsibility for
planning of work, and close teacher supervision of
student grasp of objectives. These are accomplished
through detailed outlines of course content, individualized teacher-student contact, clearly stated objectives,
and labs based on practical everyday experiences.

10.

WEB, CLASS ROO M APPLICATION AND EVALUATION,
Sh irle y Gansen,* Dua ne Jasper, and Sr, Lois Wagner,
Dubuque,
WEB em phasizes the use of readily av a ilable specimens,
Midwe s t ecolo g ical co nditions, and practic a l as we ll as
economical ma terials, Daily oral ques t ioning is required
of each student team before teacher signature of approval
is g iven for the sub section of the pac ket. This method
of teacher assessment promotes teacher-student contact,
This also ensures daily preparation on the part of the
student and promotes understanding of concepts, The
formal testing pr ogram includes a thorough written test
at the end of each pac ket, Statistical evaluation of the
course as measured by the Nelson Biology Test, shows that
student scores for the 1976-1977 school year raised from
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the initial 2J%ile to a final 75%ile. ITED Natural
Science scores for the 1975-1976 period show the average
increase from 44%ile to 79%ile on Iowa rankings, In the
year 1976 to 1977 the same ranking increased from 64%ile
to 74%ile,
11.
A SOCIAL BIOLOGY COURSE FOR HIGH SCHOOL AND COLLEGE. Donald
J. Schmidt, Fitchburg, Mass.
A course titled Social Biology (not Sociobiology) was developed and
taught at Fitchburg State College in 1977. The course deals with
some of the problems facing our society today, especially those with
possible solutions from the field of biological science. An outline
of the course will be presented along with ideas for impl e mentation
by teachers at the high school and college level. A reference list
and suggested activities for such a course will be made available.
Examples of topics developed are: Genetic Engineering, Health and
Nutrition, Drug use and abuse, Aging, Bio-Rhythms and Psychic
Phenomena.

12.
ATTRACTING WOMEN TO SCIENCE COURSES. Catherine Reed,
Waterloo.
300 undergraduates were questioned on what they liked and disliked
about science courses. No consensus emerged except that students
liked enthusiastic teachers. No differences between men and women
students were observed. No single specific change in course content
or teaching and study techniques would make science courses more
attractive to a majority of students. Choices from a variety of
options might be successful. Chang e s in science courses themselves
will not attract women more than men. Other ways to encourage
women to enroll in science courses are known.
13.
AN ENVI IDNMEN TAL IMPACT STATEMENT AS A TEACHING TOOL.
Dennis Kingery, Creston.
As a part of a study of ecology, students are assigned to prepare
an environmental impact statement for the campus. Although this
is an atypical, after-the-fact statement, applicable guidelines of
the Evnironmental Protection Agency are followed.
Students examine
the area with the question in mind, "What difference does the
presence of this campus make in this environment?" Problems of
energy loss, soil erosion, water waste, student population density,
disposal of recyclable materials, and other such environmental
imp acts are noted, in addition to corrective measures. Follow-up
activities include =mpilation of a master list for further
analysis, and a quantitative study of those factors lending themse lves to measurement.
14. DEVELOPMENT OF AN ACTIVITY-BASED INTRODUCTION TO NATURAL
SC IENCE COURSE FOR NON-SCIENCE STUDENTS. R. T. Ward, Cedar Fall s

A major effort is being undertaken, with NSF/CAUSE support, to
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develop a new introductory course in natural science which will
involve students in activities and other direct learning experiences and yet will serve efficiently fairly large numbers of
students. The course is to fulfill the general education needs
of non-science students. There is evidence that many such
students are not at a level in science to benefit from lectures,
texts, and other formal presentations of concepts. Direct experience with phenomena and the analysis of experience is needed.
The challenge is to do this within the limitations of a large
general education course. Learning activities are being developed using independent laboratory activities, take home activities, and computer assisted instruction materials. The latter
are using computer terminals with graphic capabilities that have
only recently become commercially available. Both formative and
summative evaluation is planned.

15.
EVALUATION OF STUDENT PERFORMANCE IN THE BERKELEY ELEMENTARY
HEALTH EDUCATION PROJECT.
Gary E. Downs, Ames.
An evaluation instrument with two major parts was constructed to
evaluate the performance of students being taught the fifth grade
component of the Berkeley Elementary Health Education Project.
Twenty different schools in AEA 5 consisting of over 600 fifth
grade students participated in the evaluation activities.
From
the twenty schools each set of pre-test and post-test student
responses were statistically analyzed.
Changes were found in the
mean responses on the affective part of the test and highly
significant differences were found in the mean responses on the
cognitive part of the test.

16. EXEMPLARY CENTER READING INSTRUCTION: SCIENCE DIRECTIVES.
Jerry Huss, Rollie Freel, and James J. Hungerford,* Marshalltown.
The Senior High School at Marshalltown has been involved with the
Exemplary Center for Reading Instruction for the last two years
and is the only high school which is developing and using secondary
directives in all subject areas. Secondary science directives
will be distributed and demonstrated. Eleven million dollars
have been spent developing and testing the exemplary reading
program.

17.
HIGH INTEREST, LOW COST INTRODUCTION TO ELECTRIC
CIRCUITS. Jerry Zear, Algona.
This paper presents a one day lesson plan on electric
circuits. Volunteer students serve as components in
a harmless "electric shock" circuit. The following
concepts are stressed: complete circuit, incomplete
circuit, series circuit, and parallel circuit.
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18.
ARCHAEOLOGY AND THE CLASSROOM, Julianne Loy Hoyer and Blane H.
Nansel, Iowa City.
There is a definite need for more public support of the science of
archaeology. At the same time, there is a recognition of the lack
of information that is both archaeologically accu rate and accessible
in a form interesting and understandable to the non-professional.
For this purpose, the Office of the State Archaeologist, sponsored
by th e National Endowment for the Humanities, is comp leting a project, Iowa's P.A . S.T . The initial thrust of the project has been to
prepare information in a form usable by elementary school teacherswith a tentative expans ion to include both th e secondary school
studen t and the general lay public. The ten educational packets
will include filmstrip, tape casse tte, a short informational essay
for students, and the written copy of the script. A hand book is
a l-=>u bc.i.l,.g i) rep a-r.- ~<l with more background mc:1 t c ri.:tlc on c.:-:ch f:i.lm ~ tri.p

and aids for using the topics in the classroom . All materials will
be available in the fall of 1978 through the Area Education Agencies .
Topics include the earliest Iowans who intereacted with an environment only recently altered by glacie rs, the ecological and social
impact of the prehistoric beginnings of farming in western Iowa,
and the scope of scientific activities that occur on a major archaeological excavation. Samples of the archaeological materials are
available for preview, and suggestions as to their implementation
are welcome .

19. CONCEPTS AND MATERIALS ON SCIENCE AND CREATION
H. B. Wagoner, Jr., Adult Educ. Instructor, Des Moines, Iowa
As an adult education instructor of classes on Science and
Creation, I would like to bring to the teachers' attention
the concepts and the availability of materials for public
school usage. Heartland, the AREA XI Educational Agency
at Ankeny, had several Science and Creation listings in
their 1978 Math and Science Labs. I will distribute a
list of those materials and also show a slide series on
how Creation and Evolution can be compared from scientific
concepts in the classrooms. Also a part of the presentation
will include a reading of a statement on "Opennes s as a
Principle of Science" that calls for the incorporation of
the evidences from science that supports a Special Creation
into the public school programs. This statement was acknowledged in an article by an Associated Press reporter in
December 1977, and he stated the statement had been signed
by over 500 scientists.
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